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WATER TUBE BOILERS IN THE NAVY. 


WE must confess to some surprise that the Admiralty should 
have gone so far in testing the merits of the Belleville boiler 
as to apply the boiler to more than one vessel. Apart from 
the mere question of one boiler and another, it is after all 
some satisfaction to find so fossilised a department making 
any move whatever. At the same time we should have pre- 
ferred that so extensive an experiment had been made in the 
mercantile marine. The navy has never been noted for the 
space allowed to the mechanical department. Perhaps the 
Admiralty think a small space less apt to be hit than a 
larger one, and have this in view when they curtail so 
necessary a department. But we fear that if the new 
cruisers have been thus dealt with, the chance of the 
water tube boiler making a good name for itself will be 
considerably reduced; in fact, should failure result, 
the advocates of the boiler will have something to lay hold 
upon as an excuse. Very conflicting appear to be the 
opinions as to the relative merits of the water tube and 
the so-called Scotch boiler. So far as safety goes, we 
cannot see any merit in the water tube boilers. We are fully 
aware that the small tube is held by its advocates to be safer 
than the large shell; but there is absolutely no evidence in 
support of this statement—in fact, we are inclined to think 
that the evidence is all the other way, and we have seen several 
tubes from boilers seriously ripped along the welds. This is so 
grave a danger, and so likely to be attended by fatal results, 
that we are of opinion that consideration should be extended 
in all seriousness to the use of solid drawn tubes. The price 
for these is not great. For certain classes of tube we know, 
as a fact, that solid drawn steel tubes are to be obtained at 
less price than lapwelded iron tubes of equal dimensions and 
thickness. As regards danger in action, we cannot see that 
there is a pin to choose between one boiler and another. A 
shot through either boiler would put in motion the auto- 
matic flag-striking gear which, it would appear, ought to be 
applied to meet the case of loss of pressure. A single shot 
hole would, as its least result, let out all the steam, and if 
the staff survived this, we fancy it would be impossible to go 
on with a water tube boiler on account of the difficulty of 
getting at the parts with a patch; whereas a hole in a shell 
boiler could be covered with a canvas patch and the boiler 
could be worked at atmospheric pressure, the engines running 
at low powers. Many naval men stood out against the 
introduction of the compound engine into the navy solely 
because of considerations such as the above, urging the supe- 
rior morale of the engine room staff in cases where a vessel went 
into action at atmospheric pressure. But this implied such 
large engines that the compound engine won, and the thing to 
do is not to get hit in the boilers. We confess we shall watch 
with interest the working of the Belleville boiler. But what 
have Messrs. Hornsby been doing not to have their water 


THE 
1e 4 
ic | 
a 
or | 
| 
8 im 
| 
re 
ll 
of | 
is 
[. i 
lig 
| q 
4 
| 
| | 
ig 
a 
ii 


i 


794 THE ELECTRICAL REVIEW. 


[Vol. 36. No. 918, Jomm 28, 1895. 


tube boiler of English make tried as well as the French type 
of boiler. Messrs. Hornsby have introduced several im- 
provements in design, and make a boiler all steel—leaving 
out the cast-iron details to which so much objection has been 
taken by many engineers in certain water tube boilers. 

The advantage of the water tube boiler is that it can get 
up steam quickly by reason of the smallness of its water 
contents, but it is not found to be capable of being heavily 
forced, producing very wet steam under such conditions, and 
requiring something additional in the shape of a steam drier. 
Some experience with Babcock boilers has shown that with 
the addition of a drier the boilers could be forced heavily, 
the heavy priming being unable to live through the drier. 
We believe Mr. Howden’s challenge on behalf of the Scotch 
boiler still remains unanswered. Mr. Howden believes in 
boilers having a good reserve of stored energy in the shape 
of water. As to economy there appears, on Prof. Unwin’s 
authority, little to choose at ordinary rates of work between 
various boilers. 


MOTIVE POWER FOR ROAD VEHICLES. 


WHETHER it be the red flag to be carried a few yards in 
advance of a steam engine on ordinary roads that has damped 
the ardour of our inventors we know not, but whatever the 
cause, we stand behind France in our endeavours to secure a 
road vehicle with moving power other than the horse. About 
a@ year ago prizes were awarded by the Petit Journal for road 
vehicles, and four competitors entered for the prize, the 
vehicles all being propelled by Daimler motors, using gaso- 
line of -7 density; and now again there has been a com- 
petition in France of road vehicles, of which our contem- 
porary, l’Energie Electrique, givesa list of 23. Of these one 
was electrical, five were steam, and the rest gasoline, or 
spirit, the prize being won by a gasoline carriage holding 
four people, though the race was won by a two-place vehicle, 
also gas driven, which ran 1,175 kilometres in 48 hours 
48 minutes. 

The one electrical carriage was a voiture by Jeantaud, of 
Paris, with four seats. It had a Rechniewski motor of 14 
to 15 H.P. with Cazon brushes, and has given good resulte. 
The accumulator is built up of 38 elements of 25 kilos each, 
furnishing 210 amyére hours, and relays were posted all along, 
and this type is expected to give a good account of itself in the 
installation of electrical fiacres which is to be made in Paris 
during the approaching winter. Our contemporary seems 
to be of opinion that for city work the electrical carriage 
will be well able to hold its own. It will never be far from 
a charging station, and in this way can very well claim a 
superiority over the gasoline machines, though the latter 
have co far appeared most tuitable for country work. 

The smooth pavement of cities lends itself particularly to 
electrical carriages, the principal objection to which is the 
weight of the accumulators. The constructors of the various 
French carriages have not been particularly happy in their 
external designs. As the first railway vehicles were old 
coach bodies placed on coal truck wheels, so these French 
vehicles adhere as closely as possible to the present types, 
even in most cases to the placing of some sort of grotesque 
monster to take the place of the horse, the monster taking 
the form of a figure-head, and adding new terrors to the 


streets. When the successful vehicle arrives, we cannot think 
that its appearance will be founded upon the form of those 
that have so suitably accompanied horse traction, but that 
something quite new will be evolved to fit new conditions. 
Why keep up any semblance to the horse after its place has 
been filled ? As well place row-locks on a modern ironclad. 
The electrical carriage has one incontestible advantage not 
possessed by gas-driven vehicles. It is safe from the fearful 
risk of fire that must accompany the latter. A collision and 
a chance match would result, perhaps, in a bl«z: up of 
the volatile spirits or oils, and at the outset of mechanical 
traction we can hardly expect but that collisions will occur. 
Horse traction has the advantage of the horse’s intelligence, 
which is undoubtedly exerted in the direction of safety, 
on the other hand, the average vehicular length will be 
about halved when the horse is removed, and the streets 
will be less crowded. It is time something was done in 
England to demonstrate the possibilities of electrical pro- 
pulsion for city vehicles. Let us hop? the vehicle will 
assume a rational form. 


In the last issue of Electric Power, Mr. 
Joseph Sachs concludes a series of articles 
on “Conduit versus Trolley ” systems of electric power dis- 
tribution for traction. The author’s summing up of this 
much disputed question practically amounts to a statement 
of his belief that electrical tramway conduits are possible and 
can be successfully constructed by the employment of en- 
gineering skill, that the use of low voltage might facilitate 
conduit development, and that there are advantageous possi- 
bilities in the employment of the three wire system. He sees 
nothing to indicate that any of the many plans proposed 
have advantages superior to the open slot continuous wire 
conduit. There is no doubt that in his general conclu- 
sion, Mr. Sachs voices the feeling of all engineers who have 
had to deal with the sub-surface conductor in connection 
with practical electric tramway construction. The question 
of effecting the result with a reasonable first cost is as yet 
wholly unsolved. So far the cost of an effective and durable 
electric traction conduit would seem to be practically as 
great as the cable, and it is questionable whether, where such 
cost can be incurred, the cable is not preferable. We can- 
not see any advantage in Mr. Sachs’ suggestion that an 
under-running contact device and flexible conductors possess 
merit over the rigid conductors and rubbing contacts which 
have heretofore been employed where a conduit system has 
been used. It would seem that the advantages gained by 
having a collector which could come up through the slot at 
any point without injury should not be lightly sacrifiecd. 
This can scarcely be possible wheie an under bearing col- 
lector is employed. To decrease the voltage below 500 
would seem to be of doubtful advantage. Ic should be 
easier to maintain the voltage at the «xpenre of slightly 
higher insulation. That the three-wire system will be largely 
employed wherever lines admit of sections being easily 
balanced is most likely ; several large systems are now 
successfully operated in this manner, and it could be as easily 
applied to conduit-contuined conductors as to the trol'y 
wires. 


Conduit v. Trolley. 


PouiticiaNs may have their doubts as 
to the policy of filling up the cup, but 
electricians have none as to the advisability of filling up the 
gap—in the load line. Mr. N. W. Perry, in a continuation 
of an article in Electric Power on this subject, suggests some 
novel bye uses for the unemployed plant of the central sta- 
tion. In several of the reactions in the electric furnace 


Filling up the Gap. 
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carbonic oxide gas is produced, and, as Mr. Perry suggests, 
this may be used in a gas engine to supply a certain per- 
centage of the power required to drive the generators. For 
instance, in the manufacture of aluminium by the Hall pro- 
cess, the charge of the electric furnace is alumina and car- 
bon, and the products are the metal aluminium and carbonic 
oxide gas. For every pound of metal produced there will 
also be prodneed 22 eubic fect of the gas. This, it is esti- 
mated, would add 6 per cent. to the output of the metal. 
In the manufacture of carborundam, 19 cubic feet of car- 
bonic oxide gas is produced per pound of carborundum, an! 
in the production of the calcium carbide from which acetylene 
is obtained, 6 cubic feet of carbonic oxide gas is produced 
per pound of calcic carbide. The economies to be obtained 
in this way are not great, but they might be sufficient in 
some cases to enable fuel power to compete successfully with 


water power. Mr. Perry has a faith, which we do not shafé,: 


in the fature of acetylene as produced by the electric process. 
Ile considers that for domestic illumination the carbide of 
caleiam would be exceedingly convenient, even though it 
may be expensive. When the poisonous nature of the 
gas is considered and its corrosive action on lead pipes, 
this appears to be almost an impracticable application. He 
suggests its application for the manufacture of alcohol and 
aniline dyes, but a little calculation will show that 
the cost of these materials produced in this way far 
exceeds the cost by the processes at present in use. Mr. 
Perry estimates the price of calcic carbide produced in the 
electric furnace as £3 a ton, but these calculations must refer 
to conditions that do not at present exist, since we have 
recently been informed by an American correspondent that 
the present selling price of calcic carbide is £56 a ton! 


If a man wants a small motor he cannot 
obtain a satisfactory one for much less 
than £50, and usually it will not exceed 14 horse-power. 
We refer, of course, to a motor which is self-contained and 
independent, like the oil engine. Possibly there may be gas 
engines which cost less, but gas is not always available. 
Although the small steam engine and boiler costs less, the 
plant would require too much looking after for the class of 
man we have in view. There is a field for electricity and a 
small electric motor if the cost could be made moderate. We 
have heard of many enquiries, none of which could be filled 
for want of a cheap motor, or rather, for the want of a small 
motor. The demand is for a motor to do the work that is now 
done by a man or by a couple of men in pumping. An oil 
engine developing over one horse-power is altogether too big. 
Some gas engines are, it is true, of smaller size but in a 
country district they involve the use of a separate gas 
generating plant, and this puts them out of the field 
altogether. No one seemsable to put an efficient and simple 
oil engine on the market, for the oil engine is, in its very 
nature, so far, a complicated machine. Given the electrical 
lighting of villages, and extra suburban districts, and what 
could be simpler than an electrical motor for the purposes of 
the small horticulturalist, who has water frequently under his 
land but has no means other than hand-power to pick it up. 
There is the windmill, but it is not specially cheap, and 
is so far from certain in its action that it could not be relied 
upon without the further expense of a raised storage tank. 
The electrical motor for the purpose we name should be made 
as simple as possible and of high speed, not necessarily too 
efficient if such implies expense. “ urging the extension 
of electric lighting to the villages and rural districts, we 
are reminded, however, that there are thousands of suburban 
houses concerning which no electric light company has even 
had a thought, and in which current would be used for light, 
for heat, and for power. The London Water Companiee, who 
can pump water for less than a penny per thousand gallons 
refuse to supply a small power user at less than 30 pence per 


A Field for Electricity. 


thousand, and water-power is thus out of the question, while 
for domestic purposes the oil and gas engine will never be 
generally adopted, whereas electricity would be if people 
only had the opportunity of trying it. 


Execrricity is being utilised more and 
more every day in chemical and mctallur- 
gical operations ; and it is not surprising 
that an important discovery has recently been mide, in which 
it has been found that the precious metals can be pri cipitated 
on a large working basis when they are in solution with cer- 
tain chemicals, with the aid of electricity. At a recent 
meeting of the Engineers’ Club at Philadelphia, U.S.A., Mr. 
A. I., Eltonhead read a paper on the electrc-metallurgy «f 
gold and silver, in which he called attention to a new proccss 
now being successfully werked at Tombstone, Arizona, which 
may be briefly described as follows :—The ore containing the 
precious metal is crushed and then placed in leaching vats 
with false bottoms for filtration. A solution of cyanide of 
potassium and other chemicals of known percentage is run 
over the crushed ore and left to stand for a time, according 
to the amount of metal to be extracted. It is then drained 
off and another charge of the same solution is used, but of 
less strength: this is alsodrained off. The ore is now washed 
with clean water, which leaches all the gold and silver out 
and leaves the tailings ready for discharge, either in cars or 
sluiced away in water if the latter is plentiful. The solution 
and washings are then passed through a precipitating “‘ box” 
of -novel construction, in which are placed electrodes and a 
saturated solution of soluble alkaline metals or earths. The 
electrodes are lead and mercury, and the current from the 
dynamo is of high amperage and low voltage. The gold and 
silver are set free and combine with the mercury, forming 
amalgam, which is collected and made marketable by the 
usual methods. It is claimed that this process results in a 
minimum loss of the precious metals, and provides a very 
economical means of extracting gold and silver from its ores. 


Extracting Gold and 
Silver by Electricity. 


Sinaia A PAPER was prepard by Mons. H. 
e Impurities 
in Commercial Moissan, and submitted recently to the 
Aluminium. Paris Academy of Science, in which the 
common impurities occurring in commercial aluminium were 
considered. It appears that the usual impurities in this 
metal are iron, which is derived directly from the raw mate- 
rials used in the manufacture, and from the electrodes; and 
silicon, which is partly derived from the electrodes and the 
crucible, but chiefly from the aluminium. So far as Mons. 
Moissan can gather, there is no evidence tliat the presence 
of the silicon has any injurious effect—at least, in many 
cases ; moreover, it can be partially removed by melting the 
metal again under a layer of some alkaline fluoride. Besides 
iron and silicon, commercial aluminium contains a small 
quantity of nitrogen, which is evolved as ammonia when the 
metal is dissolved in potassium hydroxide ; it contains also a 
small quantity of carbon, which remains as 4 maroon-coloured 
amorphous residue quite free from graphite, when the metal 
is heated with gaseous hydrogen chloride or hydrogen iodide 
free from oxygen, and the grey residue treated with hydre- 
chloric acid. The nitrogen is probably present in the form 
of aluminium nitride ; it slightly reduces the breaking strain 
of the metal, also the elongation and the limit of elasticity. 
The carbon has a much more marked effect in reducing both 
the breaking strain and the elongation. Commercial 
aluminium also contains minute traces of amorphous 
alumina, and sometimes small crystals of carbon boride. 
Apropos of aluminium, we notice that Mons. Mossien has 
recently succeeded in manufacturing aluminium carbide—a 
compound consisting of three of carbon to four of alumi- 
nium. He gets this substance (which, so far, only possesses 
a chemical interest) either by heating the metal in carbon 
dishes in the electrical tube furnace with a current of 300 
amperes, 65 volts, hydrogen being passed through the tube ; 
or by heating it in a carbon crucible in the electrical fur- 
nace; or by reducing a mixture of kaolin and carbon in 
the electrical furnace. 
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SAFETY REGULATIONS FOR LARGE INSTAL- 
LATIONS PROPOSED BY THE GERMAN 
ELECTROTECHNICAL SOCIETIES. 


Tue following is an abstract of proposed rules worked out 
by a joint commission of the Verbaud Deutscher Electro- 
techniker and the Electrotechnische Verein. The rules are 
applicable in buildings and private grounds where the 
E.M.F. between two conductors, or between one conductor 
and the earth, is more than 25 and does not exceed 250 
volts. 

Dynamos and motors must be so arranged that any spark- 
ing which may take place shall be unable to ignite gases, 
dust, fibres, or similar material, and the parts of these 
=" carrying currents must be well insulated from the 
stands. 

In accumulator rooms, the lighting should be by incan- 
descent lamps only. Such rooms should be well ventilated. 
Single cells should be insulated from the stand, and the 
latter from the earth, by non-hygroscopic materials. Pre- 
cautions must be tuken that.the building shall not be en- 
dangered by the spilling of the acid. 

The principal switchboards in the dynamo rooms should 
be mounted on fireproof materials. Resistances should be 
so proportioned that their temperature with normal currents 
does not exceed 200° C., and combustible bodies in their 
neighbourhood should not rise above 60° C. 

For conductors, the conductivity of the copper used should 
be such that 55.m. of a wire of 1 mm.’ section should not 
have a greater resistance than 1 ohm. The highest permis- 
sible currents for copper wires and cables are to be taken 
from the adjacent curve. 


The smallest permissible section for conductors is 1 mm.®, 
except for those connected to lamps where conductors of 
0°5 mm.? may be used for each incandescent lamp. 

Bare conductors are only to be used outside buildings and 
in fireproof places, and in accumulator rooms accessible to 
the staff only; also, they may be used in non-fireproof places 
containing corrosive vapours if they have been painted with 
& non-oxidisable coating. Bare conductors must be sup- 
ported on bell-shaped insulators, and for stretches between 
the supports of more than 6 m. should be at least 30 cm, 
apart ; for smaller stretches they should ba at least 20 cm. 
apart, and in all cases at least 10 cm. from the wall. In 
accumulator rooms, and for connections between accumu- 
lators and switchboards, roller insulators may be used. Bare 
conductors in the air must be at least 4m. above the ground. 

Conductors with insulating coatings of fibrous material, 
where there are no corrosive vapours, may be supported on 
bell-shaped insulators everywhere, and upon roller insulators, 
and the like, in dry places. Such insulated conductors should 
be laid at least 2°5 cm. apart. Much the same rules apply 
to India-rubber coated conductors. When there is a coating 
of lead outside the insulator, there must be no contact with 
conducting supports, walls, or any substance which attacks 
lead. Asphalted and armoured cables may be laid directly 
in the earth, and in damp places. 

Flexible stranded conductors forthe attachment of movable 
lamps and apparatus should be made with untinned copper 
wires of less than 0°5 mm. diameter, coated first with cotton, 
then India-rubber, then cotton again, and finally with a re- 
sistant and incombastible material. They are to be used in 
dry places only, and the smallest permissible total section is 


1 mm.’ for each conductor; they must be run at least 5 mm. 
distant from walls and ceilings, and never in direct contact 
with inflammable materials. The ends of the strands should 
be soldered together for attachment to lamps, &c. 

All conductors must be so laid as to be accessible through- 
out their whole length for testing or replacement. Contact 
between cross conductors should be prevented, if necessary, 
by enclosing the contiguous parts in insulating tubes. The 
passage of conductors through walls and ceilings should, 
where possible, be provided for by wide canals; but where 
these do not exist, Secdite tubes of insulating material should 
be used, and the ends of these should project at least 10 cm. 
from the floor or wall. 

Wires, except where specially coated, should nowhere come 
into direct contact with the walls; but when coated with 
India-rubber, they may rest on perfectly dry plaster or wood. 
Holdfasts must be made of insulating material, or metal 
coated with insulating material. Tubes may be used for 
laying conductors under plaster in walls, ceilings and floors. 
Care must be taken that damp is excluded, and out and re- 
turn leads should not be laid in the same tube. Connections 
should never be made in the tubes, but only in junction 
boxes at the ends of the tube sections. 

Safety devices should be as much as possible centralised, 
and fixed at a conveniently accessible height. Theyshould be 
so constructed that an arc cannot be formed, and so arranged 
that it shall be impossible, by mistake, to turn on a stronger 
current than they are designed for. The tension and strength 
of the normal current should be marked on each device, and 
fusion should take place with double this current. Safety 
fuses should be applied to every conductor, and, indeed, to 
the out as well as to the return leads, wherever thcre is a re- 
duction of section. Flexible conductors for lamps and appa- 
ratus should always be connected by safety switches. 

Switches should be so constructed that they can only stand 
in the open or closed position, and not in any intermediate 
position. The maximum permissible current and tension 
should be marked on the switch. 

The supports of incandescent lamps should be carefully 
insulated, especially when gas jets are combined with them 
on the same support. When incandescent lamps are sus- 
pended by flexible conductors, a tension strand, capable alone 
of supporting the whole weight of the lamp and its shade, 
should be plaited into the flexible conductor. The conduct- 
ing wires should be longer at both ends of the flexible con- 
ductor, so that no strain may come upon them. 

Arc lamps should always be furnished with shades, lanterns, 
&c., and arrangements to catch any particles of glowing car- 
bon which may drop off. The inlet openings to the lamps 
for the leads must be so made, that the insulation of the 
latter will not be injured, and damp excluded. When the 
lamps are suspended by the conductors, care must be taken 
that no strain comes on their points of junction with the 
main leads. 

The insulation resistance, R, between any two leads and 
between any one lead and the earth should not be less than 
that given by the following formula :— 


= 10,000 + 7:000,000 


ohm, 

where n denotes the total estimated number of incandescent 
lamps on the circuit, when each arc lamp is reckoned as 
equal to 10 incandescent lamps. When measuring the re- 
sistance, the negative pole of ‘he battery is to be connected 
to the conductor, and the resistance is to be measured a 
minute after the battery has been applied. All measure- 
ments must be made with the working tension. Before 
testing, all lamps, motors, &c., must be removed from the 
circuit, but lamp supports and safety devices must be included, 
and all switches closed. 

For every large installation plans should be prepared, on 
which should be marked damp places, places where corrosive 
vapours, inflammable materials and explosive gases are to be 
found ; the position, cross-section, and kind of the insula- 
tion of the leads; the kind of support (bell insulators, rollers, 
tubes, &c.); the position of switches and safety devices; 
the position and current consumption of lamps, electro- 
motors, &c. 

The full report of the Commission is given in the Hlectro- 
technische Zeitschrift, Vol. xvi., p. 319, 
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THE THEORY OF THREE-PHASE 
GENERATORS. 


By ARTHUR WHITWELL, M.A., A.R.C.Sc. 


(Concluded from page 770.) 


The difference of phase of the various currents and 
the magnitude and directions of the currents may be 
represented by the projections, on a vertical line, of the 
six radii 1—6 in fig. 6, if they be supposed to revolve 
uniformly. The lengths 2, 4 and 5, bear to the lengths of 
1, 3 and 6, the ratio of V3 : 1. 


5 
Fia. 6. 


It will be seen that the currents in the armature sections 
are ;',th period or 30° behind the currents in the line wires, 
and that each one of the line currents is in quadrature with 
one of the armature currents, viz., the currents in 2, 4, 5, 
with those in 3, 1, and 6, respectively. 

The watts or work done per second by the impressed 
E.M.F, in 6, 3, or 1, 


= 4 x maximum value of current x maximum value of 
a E.M.F. x cos of angle between current 
and E.M.F. 


xe x cos — ¢), 
The watts spent in the branch, 6, 3, or 1, itself are 


Fia. 7. 


3X x 3Rare expended in the line and } x 
are expended in the armature. 


pended in the armature = 3 Rk : ry = three-times line resist- 
ance ; armature resistance. With an ordinary one-phase alter- 
nator this ratio is R: 7 = resistance external ; resistance 
of armature. 
type, the three coils are coupled together at one end, as 
shown in fig. 7, the other ends being connected to the line is 
wires. As in the previous case, we will find the currents due 4 
to the E.M.F. of each section separately and add the partial 
currents. Let all the quantities be as betore, and let an E.M.F. a 
of E sin pt’ be impressed in branch (1). The impedance of : 
branch (1) = y, and that of 2 and 3 in parallel is 4 
q 


2 
(see Execrrica, Review for January 13th, 
1893), so that the total impedance = 


2E 
current = i sin (pt’ — 6), and the currents in 2 and 3 ; 


2, viz., E sin (pt — 120°) gives a current of — 
25 

— 120°) in (1) and (3) and a current of sin ( pt’ 

120°) in (2). The E.M.F. impressed in 3, viz., & sin (pt’— 


240°) gives a current of 


currents of — —— sin (pt’—@—240°) in 1 and 2. 


On obtaining the algebraic sum of the partial currents, we 1 
find that the resultant currents are : 


the directions being given by the arrows in fig. 7. In this 4 
case the armature currents and line currents are the same in ' 
phase, and the three pairs differ by 120°. 

The watts in each of the three branches are 


The total watts 


and of these 


and 


The ratio of energy expended in the line to that expended 
in the armature = Rk: 7. 

Comparing the line currents in the two types, 
line current in mesh _ 


line current in star 


E? 6? E? 


The ratio of the energy expended in the line to that ex- 


In another type of three-phase generator called the “star” 


3 
and the total 


sin (pt’— 6). The E.M.F. impressed in the branch 


(of! 
3y sin (pl'— 


25 


sin ( pt’ — @ — 240°) in (3) and 
BY 
sin = 0) in 1, 


* sin (pt’ — @ — 120) in 2. 
Y 


sin (pt’ — 0 + 120) in 8 | 
7 


=}x2x E Cos 0, 
Y 


E? 
=} x pe +r). 


2 


E 


2 
3 4? are expended in the armature, 


72 
3 =. R are expended in the line. 
Y 


3 
E a (SR +7)? + 
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SPEED REGULATION OF ELECTRIC MOTOR 
CARS. 


By PHILIP DAWSON. 


TILL a comparatively recent date, the method generally 
adopted to regulate the speed of electric motor cars was 
to insert a larger or smaller resistance in series with the 
motors. This may be compared to regulating an hydraulic 
engine by means of the throttle valve. On roads where 
stoppages were at all frequent, it often happened that more 
power was absorbed by the rheostat than by the motors 
themselves. In the early days when double reduction 
motors, running entirely unprotected, very inefficient, and 
very heavy were in use, the energy of inventors was ex- 
pended more on the design of a perfect motor than on that 
of ‘an‘efficient gid economical speed regulating device. As 
an example of the progress made in motor design, it may b2 
stated that while the last type of double reduction moto: 
constructed by the Thomson-Houston Company, and rate] 


The following are the positions which the motors are 
_— to occupy on the various portions of the “ K” con- 
troller :— 

1. Motors in series and all starting resistance in circuit. 

2. Motors in series and half starting resistance in circuit. 

3. Motors in series and all resistance cut out. 

4, Motors in series and fields shunted. 

5, Same as second position. 

6. One motor cut out, the other in series with half the 
starting resistance. 

7. Same as 6th. 

8. Motors in parallel with half the starting resistance in 
series with them. 

9. Motors in parallel, all resistance cut out. 

10. Motors in parallel with fields shunted. 

The four running positions are 3, 4, 9 and 10, the others 
being only for graduation. 

In the case of a 25 horse-power motor, the starting re- 
sistance generally inserted i+ about 6 ohms, and the shunts 
employed about 1:2 ohm. The great saving in power with 
this mode of sp2ed regulation is due to the fact that the 
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ut 10 horse-power, weighed 1,472 lbs., their latest type of 
single reduction motor, rated at 25 horse-power, only weighs 
1,455 lb3.5-and possesses an average efficiency trom quarter 
to full load of over 80 per cent. 

To keep pace with this progress, it became very important 
to find an economical method of speed regulation. The 
best which has so far been developed is that known as the 
series parallel system. This consists of the combination in 
a slightly modified form of the commutated field system of 
regulation, long advocated by Lieutenant Frank Sprague, 
and the series multiple system, proposed by Dr. John Hop- 
kinson and Mr. Anthony R-ckenzaua in this country, and 
most successfully employed by the latter in accumulator 
cars. 

The practical application of this system, however, dates 
from the time when Mr. H. F. Parshall devised the con- 
troller described by him at a meeting of the Institute of 
American Electrical Engineers on April 19th, 1892. The 
present most successful and economical “ K” controller owes 
ulso not a little of the success to the use of Prof. Elihu 
Thomson’s well-known magnetic blow-out, which prevents 
burning of the contacts. 


counter electromotive force of the motor is used to cut down 
the current instead of wasting the same in idle resistance. 
Moreover, the motors at starting being in series, half the 
current produces the same starting torque as would be ob- 
tained by double’the current if the motors were in parallel. 

From the figure (for which the writer is indebted to the 
courtesy of the General Electric Company of America) it 
will be seen what a large saving in current at starting is 
effeeted by the use of the series parallel controller. 

It may be interesting to give some of the results set forth 
in a very interesting paper by Mr. George F. Sever, of the 
American Institute of Electrical Engineers, the data being 
drawn from a careful series of tests made by students of 
Colambia College, New York, with the object of ascertaining 
the advantages of the series parallel over the rheostatic speed 
controller. These tests were made where the conditions of 
traffic which maintain in crowded city str: ets existed, as well 
as those of moderately high speed suburban work. All pre- 
cautions seem to have been taken to ensure accuracy, and the 
most elaborate and complete diagrams have been made to 
exhibit the resultant curves. A remarkable result obtained 
is that the series parallel controller exhibits a comparatively 
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greater saving of power in the case of one motor than in that 
of two, especially where long distances and high speed are 
concerned. In city work it is probable that little difference 
would be found between one and two motors. With frequent 
stoppages and comparatively low speeds, the average saving 
effected by the series parallel controller was from 45 to 
50 per cent. in the case of both siugle and double motor 
equipments. On long country runs, where changes of speed 
and appease are less frequent, the controller effected a 
saving of power about 33 per cent in the case of two motors, 
and nearly 50 per cent. in the case of one motor. 

The results quoted by Mr. Sever fully confirm those 
obtained from a series of tests made a short time ago on the 
Denver Electric Tramways, where identical cars and motors 
were equipped with series parallel, and rheostatic control. 
It was there found that whereas the average starting current 
during the first 14 seconds averaged just over 18 amperes, 
with the series parallel controller, it averaged over 36 ampéres 
when the rheostat was employed. 


THE ABSOLUTE MEASUREMENT OF 
ELECTRICAL RESISTANCE. 


Pror. VirtAMU JONES has written several papers on this 
subject, but one of his most valuable contributions has been 
an exceedingly clear account of Lorenz’s method of deter- 
mining a resistance in absolute measure, which he gave 
in a Royal Institution discourse on a Friday evening a short 
time ago. He opened by defining electrical resistance. The 
electromotive force in a simple circuit varies with the current so 
long as the physical conditions remain unchanged. The ratio 
of the electromotive force to the current gives the value of 
the resistance, but it is independent of either of them. The 
resistance depends upon the nature and length of the circuit, 
the state of aggregation of its parts and its temperature. No 
greater or more important measurement can made than 
that of electrical resistance. 

If the work of one man is to have a meaning for others, 
it is necessary to choose a unit to which measurements can 
be referred. One method of arriving at such a unit is to 
take some convenient conductor and state resistances in terms 
of its resistance. It may, however, vary in resistance 
through changes in its physical condition. One of the most 
likely circumstances to alter is the temperature, but change 
of temperature is guarded against by definition. We can- 
not, however, in a definition guard against unknown possible 
changes. The first requisite of a resistance which it is in- 
tended to adopt as a concrete unit is constancy. The 
English Government have committed themselves to this 
method of determining the anit of resistance. It is a coil 
of wire marked in a particular manner and deposited with 
the Board of Trade: at 15°4° C. this arbitrary standard is our 
legal unit of resistance.* 

No provision has been made, however, for measuring the 
resistance of this standard for revision of its true value. 
There is certainly nothing said about measuring this standard 
in ‘absolute measure. Prof. Jones said the time had now 
come for him to urge a “free and full acceptance of the 
absolute unit itself as a standard. It is conditioned by as 
few things as possible, is the same in all times and at all 
places, and depends only upon the most permanent elements 
of the universe.” The properties of the ether are probably 
es enough; the time may come when the re- 
ationship will be simplified by adopting a unit of 
mass derived from the units of length and time; one of 
these-may even be got rid of by making it equal to the other 
in a fundamental system of units; the “relation of the 
sodium molecule to the ether has been suggested as a basis.” 
Then we could, with reference to units, “ relegate all their 
ny to the ether to which I believe properly it be- 
ongs.” 


* At this point our ears must have deluded us, for we are well nigh 
certain that Prof. Jones said the material used was “ copper wire,” 
and so it appeared to some others present. The allusion to co 
wire probably referred to the terminals of the standard ohm which 
are made of this metal. : 


Length and time are fundamental conceptions ; a unit of 
resistance of a fundamental kind depends only on units of 
length and time and the properties of the ether, or at least 
one of them. “If the permeability of the ether be unity, 
the electrical resistance and a velocity will be expressed by 
the same number, I say ‘expressed as a velocity’ because of 
the unknown dimensions of the magnetic permeability of the 
ether.” The unit deserves the epithet absolute which has 
been applied to it, and having regard to the magnificent 
possibilities of mechanical engineering in this country, the 
method of Lorenz for absolute determinations of resistance 
offers—as Lord Rayleigh has said—on the whole the best 
prospects of success. The method is a simple one. Motion 
relatively between a conductor and a magnetic field causes 
the conductor to become a seat of electromotive force. If 2’ 
be the electromotive force induced, » the number of revolu- 
tions per second of a disc, and 1 be the flux of magnetic 
induction through the space occupied by the disc, then 


= nti. (1) 


In this arrangement a disc is mounted on a stiff horizontal 
axis; concentric with the periphery of the disc is a coil of 
wire of some 185 turns; the coil and disc are carefully set 
co-axial and symmetrical with regard to the axis. The rate 
of rotation of the disc is arranged so that it may be anything 


between 150 revolutions per minute and 1,500 revolutions 
per minute. The flux of magnetic induction through the 
disc will depend upon the flux for unit current in the co-axial 
coil and the magnetic permeability of the medium in which they 
are placed. If the current be greater than unity, then the flux 
will also be proportional to the current, in a medium of con- 
stant permeability. Thus, if m be the first quantity, which 
is the coefficient of mutual induction between the disc and 
the coil, and y’ be the current through the coil : 


l=My’. (2) 


om depends upon the dimensions of the coil, its breadth, mean 
radius of coil, and mean radius of the disc, and is measured 
in centimetres. This quantity can be calculated with accu- 
racy. 
By definition, resistance is the quotient of the electro- 
motive force by the current, 


= =, (3) 

Combining (1) and (2) the induced electromotive force is 

obtained, 
=Mny’. 

Transposing (4) we get 
=MN, 
Y 


but from (3) this is the form of a resistance, therefore we 
may write 
(6) 


Therefore, the measurement of a resistance in absolute 
units resolves itself into the measurement of a coefficient of 
mutual induction and the reciprocal of a time, since 


n=l, (7) 
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where T is the time of one revolution of the disc. y and y’ 
can be made equal to one another by causing the current 
which flows through the resistance, R, to pass through the 
coil producing the flux, 1. From (6) and (7) 


M Length, cms. 
8 
T Time, secs. ” (8) 


or the change—ratio of a resistance is expressed as a velocity 
of so many centimetres per second. y = y’ and E’ = Ein 
the measurements, because the current through the resistance 
to be measured is caused to pass through the coil of the 
induction apparatus and the induced electromotive force in 
the disc is balanced against the potential difference at the 
terminals of the resistance. Electrical equilibrium is arrived 
at by varying the speed of the disc as may be necessary. 
There are always other E.M.Fs. present, however, thermal 
and contact E.M.Fs. have to be allowed for. Thus, if 2” 
represent these, the assemblage of all others than E or E’, 
to eliminate E’ measurements are taken first with the current 
in one direction and then in the other, the balancing E.M.Fs. 
are reversed. Thus, if these are equal, 


—E 
= (9) 


This is the condition for the equilibrium rate of rotation, or 
such that ” has its proper value for (5) to hold. The rate 
of rotation is well under control and is capable of a 
sufficiently exact determination. The disc is connected with 
the circuit by brushes at the centre and at the periphery, 
these are amalgamated to ensure contact. The method of 
amalgamation is an ingenious one, the brush is perforated 
with a small channel, and mercury is allowed to flow through 
the aperture from a reservoir raised to such a height as gives 
sufficient head. 

At first rope gearing was used to drive the disc from an 
electric motor, but although the rope was 40 feet in length, 
and the splice was made over a length of 6 feet, it was evident 
that a variation in speed took place each time the joint passed 
over the pulley. The motor is now coupled direct to the 
extended shaft of the disc, regularity of speed being ensured 
by a heavy disc fly-wheel on the shaft, nie by current being 
taken from secondary cells with a resistance in circuit for 
regulating purposes. Resistances of from ‘001 to *0001 w are 
readily measured. No effort is thrown away to obtain stable 
conditions of running and the very best mechanical construc- 
tion. As a test of uniformity of speed a stroboscopic 
method is used ; to obtain the speed accurately an electro- 
chemical recorder has been arranged, which gives tapes 
— with time indications and revolution records from the 

isc. 

Prof. Jones thinks that there is no ground left for adopt- 
ing any cther unit than the absolute unit itself. Mechanical 
engineers can do all that is needful to secure the highest 
accuracy inthe apparatus ; forstandardising the method isa con- 
venient one; the correct value of a resistance can be arrived at 
with greater accuracy than is now stated as that to be looked 
for, and the instrument is much the best of ajl so far pro- 


Nors.—Lorenz’s method was proposed in 1870 (Poggendorff’s 
Annalen, cxlix., 251). It was elaborated a little later (Poggendorff’s 
Annalen, cxli., 251, 1873), and has been used by Lorenz in 1873, 
1884 and 1885; by Lord Rayleigh and Mrs. Sidgwick in 1883 (Phil. 
Trans. Royal Society, 1883, p. 245), by Lenz and by Rowland, 
Kimball and Duncan, in 1884, and by Jones in 1890 (B.A. Reports, 
1890), and in 1894 (B.A. Reports, 1894) for the absolute determination 
of the ohm and of the specific resistance of mercury. The principal 
objection to the method is the small value of 8’, and the main diffi- 
culty is the calculation of m. It is extremely difficult to obtain a 
coil frame perfectly free from ellipticity, i.¢c., truly parallel for all 
turns to the axis and normal to the disc. The disc, however, can be 
easily measured; the whole apparatus submits itself to good 
mechanical construction and can be tested in a Whitworth measur- 
ing machine. Fora discussion of the method, see a paper by Lord 
Rayleigh in the Philosophical Magazine, xiv., 1882. “ Recent determina- 
tion of the absolute resistance of mercury,” by R. T. Glazebrook, 
Leeds Meeting of the the British Association, 1890 (ExzorricaL 
Review, p. 340, September 19th, 1890), and “ Suggestions towards a 
determination of the ohm,” by Prof. Jones at the same meeting 
(Evxcraicat Review, p. 311, September 12th, 1890). 


ON THE VARIATION IN CAPACITY OF AN 
ELECTROSTATIC VOLTMETER. 


By ALBERT CAMPBELL, B.A. 


ALTHOUGH electrostatic voltmeters have been coming into 
more general use during the last few years, only one or two 
types are well known, and about these not very much pub- 
lished information exists. So it has occurred to the writer 
that the results of some experiments made by him some years 
ago on one of the earlier forms of Ayrton-Mather electrostatic 
voltmeters may be of sufficient interest to be recorded. The 
investigation was carried out by the author in the Spring of 
1891, at the laboratory of the Central Technical College, 
South Kensington, the object of the research being to measure 
the electrostatic capacity of the voltmeter at various voltages, 
that is to say, with the pointer at various positions on the 
scale. The instrument was virtually a quarti-cylinder electro- 
meter, with a vertical axis whose ends had pivots working in 
jewelled bearings. The control force was given by a flat 
spiral spring, and the insulated parts were on glass stems 
kept dry by the presence of a dish of sulphuric acid in the 
case. The scale went up to at least 4,000 volts, and before 
the experiments were made, the instrument was most carefully 
calibrated throughout by means of a large Kelvin absolute 
electrometer. 

The scale read directly in volts, but through Mr. Mather’s 
kindness, I am able to give the following table showing the 
connection between the readings and the actual angular 
deflection. 


Volts. Angular deflection. 
500 36° 

1,000 

2,000 ove vee eee 49°2° 

3,000 ove 64:9° 

4,000 


cms. diameter, suspended by dry silk threads in the centre of 
a large room. Its capacity was taken as 8°8 electrostatic 
units, i.e., about 9°8 x 10~° microfarads, the error due to the 
nearness of the walls of the room being neglected. 

The test consisted of two parts; and in what follows, & 
denotes the capacity of the standard sphere, while 2,, 73, 73, 24. 
stand for the capacities of the voltmeter when reading Vj, V2, 
V3, V, Volts respectively. One pole of the voltmeter was kept 
earthed. 

Part I-—The sphere and the voltmeter were joined and 
charged to potential v, ; the voltmeter was disconnected and 
discharged, it was again insulated and joined to the sphere. 
Their common potential, v., was now read on the voltmeter. 
Since the charge on the sphere is shared with the voltmeter, 


kv, = (k + 2) Vo, 


% — V3 
ee k V3 (1) 

As there was a slight leakage from the sphere, only rather 
low values of v, were used. The values of x for the higher 
voltages were obtained by the method in Part II., in which 
the leakage from the sphere has much shorter time to show 
itself. 

Part IT.—The voltmeter was charged to potential v;, and 
then made to share its charge with the insulated sphere (at 
0 potential). The reading of the common potential, v,, was 
quickly taken. 

V; was, in the first instance, chosen so as to bring v, near 
. 5 where the capacity, z,, had already been measured in 

art I. 


We have 
V3% = V4 (k + 
(1 + (2) 


Thus z, was got from the lower value z,; by repeating 
this for a higher value of v;, the points on the upper part of 
~ _ were deduced by experiment from those already 
ound. 

Proceeding as in Part I., when v, was = 2,000, V, was 


980 volts, hence, at 980,57 = 1°06. Similarly, at 920 volts, 
= 1°05. 


id || 
| 
fa 
me The standard of capacity used was a metal sphere of 8°8 
cor 
Tes! 
to 
| aim 
| met 
4 we 
alot 
inst 
obti 
volt 
vol 
if the 
| mea 
| 
of 
| bein 
| mea 
| Abo 
smal 
meas 
volt 
the 
maki 
‘ as th 
| be ki 
4 | Tr he 
cond 
E.M. 
Varle 
| electr 
i 


Vol. 86. No. 918, Junz 28, 1895.] 


THE ELECTRICAL REVIEW. 801 


Then Part II. gave the values for v; andv, shown in Table 
A. From these, and the above value of 2, the third column 


of Table A was obtained by the help of equation (2). 


TaBLe A. 
vs 
Vs V4 
740 380 0°86 
920 500 0-925 
1,310 750 1:02 
1,640 975 1:23 
1,875 1,120 1:255 
2,000 1,200 1:276 
2,060 1,230 1:272 
2,210 1,340 1:30 
2,220 1,340 1°31 
3,320 1,965 1°34 
3,690 2,175 135 
3,580 2,170 1:38 
3,780 2,265 1:37 


It will be found that the numbers in the third column lie 
fairly well on a smooth curve, and from this curve is obtained 
Table B, which gives the absolute values of the capacity for 
a number of points on the scale. 


Tasie B. 
{ 
Volts, ot | 
500 8:05 x 10-6 
1,000 95 
1,500 10°5 si 
2,000 11:0 
2,500 11°3 
3,000 115 
3,500 11-7 
4,00) 11-9 = | 


It should be noted that care was taken to have all the 
connecting wires, &c., of quite negligible capacity. The 
results, however, must only be taken as fair approximations 
to the absolute values of the capacity, for only this was 
aimed at in the investigation ; nor does the author claim the 
methods as quite novel in 1891. 

It is immediately evident that, when Table B is known, 
we can measure small capacities by means of the voltmeter 
alone without the aid of any standard condenser or other 
instruments, except an electrophorus or some other means of 
obtaining small charges at suitable potentials. In fact, a 
voltmeter thus calibrated may be considered a rough and 
ready variable standard of small capacities, and capacities of 
the same order of magnitude as its own can be quickly 
measured on it. For this either of the methods described 
above may be used, the unknown capacity taking the place 
of & in equations (1) and (2), and the values of 2,, 24, &c., 
being taken from the calibration in Table B. 

In this way, at the time of the experiments, the author 
measured several small capacities (such as small Leyden jars). 
About a year after, Lord Kelvin described a similar method 
of using an electrostatic voltmeter for the measurement of 
small capacities.* In his method the capacities to be 
measured were of a higher order than the capacity of the 
voltmeter, so that it was necessary to employ, in addition to 
the voltmeter, a standard air-condenser. This, of course, 
makes the methods of charge-sharing much more trustworthy, 
as the capacity calibration of the voltmeter only requires to 
be known approximately, and may usually be neglected. 


ELECTROLYTIC CONDENSERS. 


Ir has long been known that an electrolytic cell acts as a 
condenser of large capacity up to the point when the external 
E.M.F. overcomes the counter E.M.F. of polarisation. 
Varley, in 1860, first proposed to utilise this property of the 
electrolytic cell. Many investigators since that date have 


* Proceedings, Royal Society, June 2nd, 1892. 


made researches on this subject, and in the last number of 
the Physical Review, Messra. Sheldon, Leitch, and Shaw give 
the results of an interesting investigation which they have 
just completed. The cells used by these gentlemen in their 
research consisted of platinum or mercury electrodes in 
dilute sulphuric acid. They found at starting that it was 
almost impossible to make such cells completely neutral by 
short circuiting even for days, and they consequently adopted 
a “method of reversals” in their experiments. An E.M.F. 
was impressed for a certain time upon the cell, and then by 
means of a commutator the polarity of the impressed E.M.F. 
was changed. The throw of the galvanometer gave the 
quantity of electricity necessary to depolarise the cell from a 
given voltage to zero, plus the quantity necessary to polarise 
it to the same voltage in an opposite direction. The capacity 
at that voltage was obtained by dividing half the quantity 
by the voltage. 

The electrolytic condenser differs from the ordinary elec- 
trostatic condenser, in that its capacity is not constant for all 
voltages. For very small impressed E.M.I's. the capacity 
has a definite value, which has been termed by Blondot the 
“initial capacity,” but when the impressed E.M.F. exceeds 
the E.M.F’. of polarisation, a current flows and the capacity 
becomes infinite; the condenser, in fact, passes into the 
accumulator. The average of several determinations of this 
maximum E.M.F. is 2°62 volts for platinum electrodes in 
dilute sulphuric acid. 

The values of the initial capacity per square centimetre 
of electrode surface were found to vary widely with different 
specimens of platinum. From a formula given by the 
authors, we find this capacity varied in their experiments 
from 87 to 328 microfarads per cm.* of electrode surface. 
Taking the highest result, it follows that the initial capacity 
per unit surface of an electrolytic cell may be about 4,000,000 
times as great as that of a standard microfarad condenser, 
and of course, with higher voltages, this ratio will still 
further increase. The capacity was found to increase 4 per 
cent. for each degree of rise of temperature in the neigh- 
bourhood of 18°, but the degree of concentration of the 
electrolyte was found to have very little effect on the 
capacity. 

The enormous capacity of these electrolytic condensers 
would suggest their application in practice, but to this there 
are several fatal objections. The small voltage which a single 
cell is capable of sustaining would involve the use of a very 
large number of these cells with high tension currents, and 
the great variation of the capacity with the temperature 
would also be an objection. The principal objection, how- 
ever, is the great dissipation of energy which takes place in 
case of rapid charging and discharging, due to a kind of 
electrolytic hysteresis. The proportion of the energy given 
back by the condenser is very smull—in one case recorded on 
a diagram by the authors it appears to be about one-sixth. 
Hopkinson has lately investigated the same subiect and 
obtained similar quasi-hysteresis curves, showing a corre- 
spondingly low effiviency. 


REVIEWS. 


The Steam Jacket Practically Considered. By W. Furtcurr. 
London: Whittaker & Co. 1895. 7s. 6d. 


This the second edition of an excellent little book has 
been considerably enlarged upon its original size when it 
— under a somewhat different title. 

r. Fletcher we need scarcely say is a believer in the 
steam jacket, and is evidently a believer also in the fact that 
Watt really did clearly understand the action of the jacket, 
and did not simply look upon it as a better means of cloth- 
ing a cylinder than wood lagging, though Tredgold, we are 
informed, held erroneous opinions. Mr. Fletcher, however, 
was first lead into writing on steam jackets by his convic- 
tion, forced on him by observation of facts, that steam 
jackets were too frequently exceedingly faulty in design and 
afforded less than no benefits, for they were so constructed 
as to afford lodgment for water, and altogether were exam- 

les rather of what to avoid than of what to follow. Heat, 

e observes, is lost from. the cylinder by conduction to the 

engine framing; by radiation to the atmosphere ; by the 
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uliar transferences of heat which come under the general 
ead of cylinder condensation, and by liquefaction due to 

rformance of work. The duty of the jacket is to com- 
at these losses but not to afford any excuse for neglect 
in providing good anti-radiating clothing or suitable design 
in attaching cylinders to frames. Our author has made 
a study of cylinder condensation, and evidently has a 
thorough grasp of the subject and appreciates the influence of 
the many conditions which exercise so potent an influence 
upon the economy of a steam engine. We are constantly 
seeing records of steam engine performances in which the 
influence of the jacket is shown to be almost mJ, and a con- 
temporary is very apt to run into very ponderous sermons 
upon the mysteries attaching to the inconsistent results 
obtained, yet the observation of the testing engineer never 
seems to extend so far as to investigate the method of drain- 
ing the jackets, the nature of the finish put upon the cylinder 
cover both inside and outside, or on the piston, and though 
clearance volumes are accorded great consideration, no atten- 
tion is paid to the extent of the internal surfaces exposed to 
initial steam, even though these are doubl: and treble what 
they might be reduced to. To our way of thinking, too 
many modern engine tests with their highly decimalised 
balance-sheets of heat expended, are simply so many means 
whereby fortunate engineers who get the testing to do are 
enabled to advertise themselves. . We could forgive them 
and their balance-sheets if they would only condescend to 
give the data necessary for others to find out what they fail 
to give. As it is, engines are compared between which there 
are differences which quite preclude any true comparison 
being made. 

The book before us points out the many ways in which 
cylinder condensation may be checked, and -refers especially 
to the polishing of cylinder covers, and to the very bad 
effect of rough cast-steel interiors, and instances the very 
good results of Messrs. Sulzer’s engines, which have polished 
interior surfaces, and, to a summary of the history of the 
jacket, and the consideration of cylinder condensation, adds 
much information on non-conducting coatings, on trials of 
engines with and without steam in jackets, and further con- 
siders the action of the jacket and brings forward evidence 
on the subject, finally concluding with examples of good 
and of bad jacketting and practical proof of jacket effici- 
ency. Reference is also made to a test of a jacketted engine 
using boiler steam of 56 lbs. pressure in the jackets and the 
same engine with stexm of 176 lbs. pressure in the jackets. 
The water consumption was reduced in the latter case from 
28°5 lbs. to 19°6 lbs. Mr. Combe first advocated this in 
1843. Mr. Guzzie, an Italian engineer, has recently put 
the idea into practice with the results of 17 per cent. 
— — that of the ordinary jacket. We have 
repeatedly advanced an idea that has we believe not been 
carried out, viz., to allow such high pressure steam to blow 
through the jacket and by way of a reducing valve to the 
main boiler. This would ensure circulation in the jacket 
being absolute and positive, and we wonder Mr. Fletcher 
does not refer to the method and advocate it. Altogether 
his little treatise is very good, and should be of value to the 
engine designer and to the doubtful minds who may feel 
inclined to doubt the efficacy of a good jacket because of a 
heavy sermon upon an occasional mysterious result with an 


unknown jacket. 


Standard Methods in Physics and Electricity Criticised, 
and a Test for Electric Meters Proposed. By H. A. 
Naser. London: Published for the author by George 
Tucker. 1894. 

This book demonstrates the immense superiority of the 
gas voltameter, as designed by the author, over all other in- 
struments for nearly all physical measurements. Its funda- 
mental purpose is to provide a standard for current measure- 
ments in place of the silver voltameter, the gas voltameter 
being, apparently, susceptible of almost any degree of accu- 
racy, for “corrections of level, temperature, barometer, 
capillarity, vapour pressure, faults in the division of the 
burette, hydrogen peroxide, &c., may easily be made.” Then 
as an ammeter for ordinary purposes, it is, we find, from the 
appearance of the streams of gas, direct reading to the 
practised eye, “ just as in needle factories a certain number 


of needles is directly and unhesitatingly taken by the hand.” 
Farther, we read that we can measure alternating currents by 
the voltameter, though beyond giving numerous quotations 
showing how little is known with regard to alternate current 
electrolysis, the author gives no instruction as to how the 
measurement is effected. The voltameter also figures as an 
ohm-meter and a pole-tester. Then follows a chapter on 
“Different Applications,” of which we shall content our- 
selves with giving a mere list, to show the extraordinary 
capacity of the instrument. To aeronauts it provides oxygen 
for breathing, and hydrogen for the balloon ; it is with the 
greatest ease turned into a miner’s safety lamp, and will 
at the same time provide oxygen for improving the air, and 
a hydrogen flame for testing for mine gas; as a baromet«r 
the voltameter far supersedes the mercury or aneroid instru- 
ment, and takes a high rank as a pyknometer (we do 
not know what a pyknometer is, but since reading 
this work we prefer Naber’s voltameter), an ice calori- 
meter, a volumenometer, an apparatus for determining 
vapour densities, a safety tube for gas developing apparatus, 
a manometer, a thermostat, a ureometer, an electrometer, an 
air thermometer, an anemometer, and a vacaum pump for all 
purposes, from incandescent lamps to filtering. It will com- 
pete with every one of a list of 22 different gas burettes, 
and can be applied to Lippmann’s capillary electrometer. 
Alsv, “hydrostatics may be taught in a striking and 
aesthetic way” by its means. Then, in hydrometric mea- 
surements, it appears to be indispensable, and will be found 
useful in hygrometry, bacteriology, the calibration of tubes, 
glass blowing, photometry, experiments on soap bubbles, and 
in connection with Plateau’s liquid prisms and lenses. The 
book concludes with an exhibition of its merits as an elec- 
tric meter. Out of this formidable array of uses to which 
the gas-voltameter may be put, we cannot here consider more 
than the chief ones, viz.,a standard of current in place of 
the silver voltameter, and an ammeter for ordinary pur- 
poses. As a standard, we fail to see how accurate correc- 
tions could be applied for hydrogen p2roxide, persulpburic 
acid, ozone, solution of the gases, &c., co little being known 
as to the conditions for the formation of the first three; the 
author states merely that they can be made. As an ammeter, 
the advantages set forth in the book do not seem to counter- 
balance the objections that the current must be kept constant 
through the voltameter for a measured time, that there exists 
a counter E.M.F. of about 2 volts, that the resistance of the 
voltameter as shown would be considerable, and that the 
corrections necessary for temperature would be large. But 
such objections are vain, when we realise the wonderful 
adaptability of the instrument ; every one will find it handy 
in some way or another. No family should be without it, 
and a child can work it, if not as a pyknometer, at any rate 


as a feeding bottle. 


Petroleum: Its Development and Uses. By R. Newson 
Boyp, M.I.C.E. London: Whittaker & Co., 2, White 


Hart Street, Paternoster Square. 


The great and increasing consumption of rock oil in its 
various forms has created a special interest in this useful 
natural product ; and this is Mr. Boyd’s modest excuse for a 
very interesting little handbook which is designed to supply 
general information, and is by no means to be regarded as a 
text-book. The scheme of the book embraces the origin and 
history of petroleum, its chemical composition, the methods 
by which it is won, stored, and transported, and its uses as 
an illuminant and heating agent. ‘here is also a special 
chapter on petroleum engines contributed by Mr. A. H. 
Rowan, and some useful appendices apparently compiled 
from Molesworth, Unwin, the London County Council cir- 
culars on the management of lamps, Dr. Gintl’s researches 
on calorific values, &c. Mr. Boyd thoroughly realises the 
true position of petroleum in the economy of the household 
and the factory. He does not aggrandise to it any fancy 
importance as an illuminant, and is awake to the inherent 
dangers of applying it in this way. He believes its true 
sphere as an illuminant to embrace merely the small houses 
inhabited by the poorer classes, and here, he thinks, it will 
do useful work as a cheap substitute for coal fuel. In dis- 
cussing the origin of the oil, we think the author does not 
give sufficient weight to Carl Engler’s theory—a theory 
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which more than any other has received the support of direct 
experiment. In a small handbook it is difficult to avoid 
omitting something: we are surprised, however, that in 
discussing the history of petroleum, no reference should be 
made to Mr. James Young’s experiments, which, commencing 
in 1847, culminated in the celebrated patent dated October 
7th, 1850. The protracted litigation which has centred 
round this and subsequent patents by Mr. Young forms a 
landmark in the history of patent law as well as in that of 
petroleum, and it is surprising that Mr. Boyd has not been 
duly impressed by it. Our readers will probably be most 
interested in the chapter on petroleum engines, and that on 
liquid fuel. The matters therein discussed are, of course, in 
their extreme infancy, and it would be unfair to compare 
the results obtained so far with those from coal and steam 
engines, or even from gas and gas engines. This aspect of 
petroleum is to engineers probably the most interesting and 
suggestive; but we would commend Mr. Boyd not to claim 
too much for a fuel and a motor which has, as yet, not been 
very extensively tried. 


Manual of Magnetism and Electricity.* By Guiserrr 
PoLont, late Professor of Physics in the Royal University 
of Modena. Second edition. Compiled by Francisco 
Grasei, Professor of Physics at the Society for the En- 
couragement of Arts and Trades at Milan, with 136 
engravings and two maps, showing the distribution of 
terrestrial magnetism. Milano: Ulrico Heepli. 1895. 
Pp. 340. 

This compact and useful little book forms one of the series 
of manuals brought out by the enterprising publisher Hoepli, 
of Milan. This series is exceedingly rich in treatises on the 
applied sciences, proving that Italy has not fogotten its 
splendid intellectual career in former ages. It includes, 
however, we are sorry to see, one work—or rather three con- 
nected works—on a subject of transcendent folly. 

The author gives in his first chapter a general view of the 
various forms of physical energy in accordance with the most 
recent advances of science. The second and third chapters 
treat of the fundamental properties of the magnet and of 
terrestrial magnetism. 

In the fourth chapter we pass on to the fundamental phe- 
nomena of electricity. In succeeding chapters are considered 
potentials, capacity, induction, and the forces of electric 
discharge, convective, explosive, and discharges in rarefied 
gases, 

a electricity, and the question of protection 
from lightning, next come on the scene. Unfortunately 
the author, Jike other electricians, even in these advanced 
days, is not yet able to tell us now we may escape the worst 
result of a thunderstorm, i.¢., the fall of temperature and the 
return of winterly weather, which in Britain at least rarely 
fails to follow upon atmospheric electric disturbances, to the 
grievous injury of our crops. To this, as one of the most 
important desiderata of the present and the future, we must 
beg to call especial attention. 

Chapter VIII. notices the various types of batteries and 
of electromotors. The physiological effects of the current 
are not overlooked. Because this subject has been seized 
upon by charlatans, we must not forget that it has a truly 
scientific phase, to which competent physicians might attend 
with benefit to their patients and to their own reputation. 

After speaking of the thermic and luminous effects of 
the current, and of telegraphy, electric motors, Profs. 
Poloni and Grasei speak of various applications of electricity 
to which we are approximating. The authors say truly that 
it is not enough to hear what is going on at thousands of 
kilometres away. We want not to hear but to see, so that a 
chemist busy in the laboratory of the works can, by merely 
switching on different wires, inspect the condition of any 
furnace, still, chamber, or autoclave, &c., in the establish- 
ment, without loss of time. We want the direct transfor- 
mation of the heat of combustion into electric current with- 
out the intervention of the steam boiler. We want to be 
free from the encumbrance of telegraphic or telephonic 
wires. Steps towards all these desiderata have been already 
taken, but the goal is not reached, and indeed is not yet 
clearly in view. 


* Manuale di Magnetismo et Elethicita. 


THE CENTRAL LONDON RAILWAY. 

THE unqualified success of electricity on the City and South 
London Railway resulted in numerous other schemes of 
electric railways which were immediately suggested. At one 

time there must have been seven or eight projects which 

were under consideration, but they have one by one 
succumbed to either opposition or inanition. There is no 
doubt that many districts would have reaped material benefits 
from the introduction of electric railways, but even an 
electric railway cannot proceed without capital, and hence 
one, if not two, schemes, have been laid low, because they 
appeared to have no transcendent merits in the eyes of the 
investing public. It is not likely, however, at least, we hope 
not, that the scheme of providing an electric railway from 

Finsbury to Moorgate Street will be completely abandoned, 
and the electric railway from Hampstead to Charing Cross 
must be sooner or later decided upon. 

After the City and South London Railway, perhaps the 
most talked about scheme was that of the Central London 
Railway, which is to make a new railroad from Shepherd’s 
Bush to Liverpool Street. We have often spoken of this 
project, and we have now the pleasure to greet the issue of 
the prospectus of the company. It is all the more a pleasing 
duty because the prospectus displays a cautiousness and 
reserve which is commendable. Although we have fre- 
quently laid before our readers some details of the scheme, it 
will not be amiss if we reiterate some of them, quoting to a 
great extent from the prospectus. 

The line is to be one of 64 miles in length, and will be 
formed by the construction of two separate parallel tunnels 
throughout its entire length. Starting at Shepherd’s Bush, 
and proceeding under Uxbridge Road, Bayswater Road, 
Oxford Street, High Holborn, Holborn, Holborn Viaduct, 
Newgate Street, Cheapside, Poultry, and Old Broad Street ; 
it will terminate at Liverpool Street. 

The stations are to be 14 in number, and their positions 
will be seen on the annexed plan. 

We have already mentioned in previous issues that in virtae 
of special facilities, the company undertakes the construction 
of a public subway for foot passengers in connection with the 
Bank station. This subway will give access to the Bank 
station from the following streets :—Princes Street, Mansion 
House Street, Poultry, Queen Victoria Street, Walbrook, 
Mansion House Place, Lombard Street, Cornhill and Thread- 
needle Street. 

. Power is reserved in the Act of 1892 for any railway com- 
pany, having an underground station in the vicinity of the 
Mansion House, subject to the approval of the Commissioners 
of Sewers, to obtain access to the subway upon payment of a 
contribution towards the cost of construction and mainte- 
nance. Negotiations are in progress with the Waterloo and 
City Railway Company with a view to that company having 
access to the subway, and thereby bringing the South- 
Western Railway system into connection with the Central 
London Railway. 

It is very essential in short lines that stations are placed 
at short distances from each other, so as to make the line 
easily accessible at all important points on the route, and by 
running the trains at no more than 2} minutes interval, the 
waiting at stations will be reduced to a minimum. The 
speed of the trains will be about 14 miles per hour, including 
stoppages. The following is a table showing the approxi- 
mate time expected to be occupied on the journey :— 

From THE Bank SraTion TO 


Stations. Minutes, 
Post Office ... owe m 
Chancery Lane ... wats 
Tottenham Court Road ... 
Bayswater Road ... 16 
Notting Hill Gate = 20 
Shepherd’s Bush... 25 


The prospectus very rightly claims that no railway line in this 
country has yet been constructed along a route so crowded 
with passenger traffic as that between the Bank and the 
Marble Arch, and therefore no estimate of the number of 
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passengers likely to be carried by the Central London Rail- 
way can be formed from the experience of any existing 
undertaking, but it is stated that in 1867 over the original 
section of the Metropolitan Railway from Moorgate Street 
to Paddington, a length of about 44 miles, that company 
carried 23,405,282 passengers (vide published accounts), 
being at the rate of about 5,200,000 per mile. Since that 
ear separate statistics are not available, as the traffic returns 
include extensions, but the development of passenger traffic 
on the Metropolitan Railway since 1867 justifies the antici- 
pation that from seven to eight millions of passengers per 
mile will be carried annually over the Central London 
— which is much below the carrying capacity of the 
ine. 

In New York, with a population of 1,785,000, the system 
of urban overhead railways carried in the year ended June 
30th, 1894, 202,751,532 passengers on four lines running 
almost parallel for a considerable distance. Of these lines, 
the Third Avenue carried in that year about 75,000,000 
ee on a length of about 8} miles, or about 8,500,000 

r mile. 

PerThe prospectus states that from careful estimates made 
by the engineers of the Central London Railway, it appears 
that the total working expenses of the line, with an electric 
24-minute train service, may as a maximum be taken at 
£152,000 a year. 

Estimating an average receipt of 2d. per passenger, and 
the working expenses as stated in the preceding paragraph, 
the anticipated annual traffic, taken at the lower figure of 
7,000,000 passengers per mile, would yield sufficient net 
receipts to pay 4 per cent. on the debenture stock and 5 per 
cent. on the share capital, with a margin of over 1 per cent. 
on the share capital for contingencies. 

A contract has been entered into with the Electric 
Traction Company, Limited (which has a subscribed capital 
of £300,000), for the acquisition of the necessary land and 
the construction and equipment of the railway with all its 
appurtenances, to the satisfaction of the company’s engineers, 
for the lump sum of £3,244,000, payable as to £2,544,000 
in cash, and £700,000 in debenture stock bearing 4 per cent. 
interest. The contractors undertake all risks and contin- 
gencies of every kind in connection with the construction of 
the railway and works, which are to be handed over to the 
company complete and in working order ready to be opened 
for public traffic by December 3ist, 1898. It is provided 
that under certain contingencies the construction of the line 
from the Bank to Liverpool Street, and of the station at 
Davies Street, may be excluded from the contract, in which 
event the contract price will be proportionately reduced. 
Payments will be made to the contractors on the certificates 
of the company’s engineers, with the exception of the first 
payment of £115,026, representing the Parliamentary de- 
posits now invested in consols. 

A policy of extension is not contemplated by the directors 
of this undertaking. It is believed that the Central London 
Railway will yield the best results to its shareholders by 
being worked simply as a local line, in such a manner as to 
secure safety, rapid transit, comfort, and economy to the 
travelling public. 

The magnitude of the undertaking may be to some extent 

uged by the capital of the company, which is £2,850,000; 
in addition there are borrowing powers to the extent of 
£950,000. The capital is in £.0 shares. We do not pro- 
pose to offer any remarks on the question of whether or not 
the railway is a good investment. There can be no doubt 
that, technically, the line will be successful, the fact that Sir 
John Fowler, Sir Benjamin Baker, and Mr. J. H. Greathead 
are to engineer it, is a guarantee. 

The directors are to be Henry Tennant, Esq. (late general 
manager North-Eastern Railway one a chairman ; the 
Right Hon. Lord Colville of Culross, K.T. (director Great 
Northern Railway Company) ; Sir Francis Knollys, K.C.M.G., 
©.B. (director Great Eastern Railway Company); the Hon. 
Algernon H. Mills (Messrs. Glyn, Mills, Currie & Co.) ; the 
Right Hon. David R. Plunket, Q.C., M.P. (director North 
London Railway Company). 

Interest during construction will be paid-at the rate of 3 

r cent. perannum. We can give no definite information 
about; the Electric Traction Company, who are the con- 
tractors, beyond what was)published in the Revrew of April 
6th,-1894. The information then given was as follows :— 
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Electric Traction Company, Limited (40,798).—This com- 
any was registered on the 22nd inst. with a capital of 
£300,000 in 29,880 £10 ordinary shares and 1,200 £1 
deferred shares, to enter into contracts for the construction, 
repair and maintenance of, and to construct, equip, repair 
and maintain, under contract, or as owners, any works what- 
ever, including, among others, railways and other roads or 
ways to be used for traction by electricity, steam, or any other 
agency, and, among other things, to lay systems of telephonic 
communication or electric lighting. The subscribers (with 
one share each) are :—E. T. Botwright, 115, Osborne Road, 
E., accountant ; F. P. Shuckard, 233, New Cross Road, 8.E., 
accountant; W. H. Adams, 168, Friern Road, East Dulwich, 
accountant ; H. D. Brooke, 159, Wray Crescent, N., solicitor ; 
W. B. Butler, 26, St. Stephen’s Road, W., secretary ; W. J. 
Yeoman, 23, Muschamp Road, 8.E., solicitor’s clerk ; G. 
Dewdney, “ Heavitree,” Hendon, N.W., solicitor’s managing 
clerk. There are to be not less than three nor more than 
seven directors. Qualification, £1,000; remuneration not 
yet determined. Registered by Ashurst, Morris, Crisp & Co., 
17, Throgmorton Avenue, E.C. 


MULTIPLE CURRENT DYNAMOS8. 


By RANKIN KENNEDY. 


Tus long neglected class of dynamo seems at last to have 
met with that favour to which its merits entitles it. No 
particular description or notice having hitherto been given 
of a dynamo of this kind built on up-to date lines of electrical 
engineering, the author hopes that the following description 
of his own design will be of interest. 

In most isolated electrical plants in mills, factories, mines, 
shipbuilding yards, railway stations, &c., we find arc lamps, 
motors, and incandescent lamps, and, if the installation is of 
any magnitude, it very soon becomes apparent that the 
common constant pressure 110 volt dynamos alone are not 
sufficient for the work being carried out with efficiency and 
at reasonable cost. Then it is found desirable to run the 
arc lamps in series, and also to run the motors at a pressure 
of between 400 and 500 volts, while the lamp pressure is 
limited to 230 volts at the present moment, and quite 
recently were limited to 120 volts. 

The consequence of this is that different machines are 
required for the different purposes, and the expenses of first 
cost and maintenance are thereby greatly increased. 

I cannot do better than quote Mr. W. Langdon in his paper 
on “The Employment of Electric Light for Railway Pur- 

” read before the I.E.E, on March 28th :— 

“ A further advance is to be looked for in the unification 
of the class of generator. At the present moment it is neces- 
sary, where series arc and incandescent lighting has to be 
provided, to lay down independent power and independent 
machines for each, or to drive the arc lights from alternating 
or transformed alternating currents. To drive arc lights on 
the series-parallel system for any material distance from the 
generating plant would entail so large an outlay in cable as 
to strongly militate against its adoption for such small plants 
as railway companies require. It would appear that what is 
needed is a generator the energy derived from which may be 
applied alike to incandescent lighting, arc lighting, or motive 
power—for the latter is an application which will have to be 
provided for. Is this to be most economically and most 
successfully met by an alternator or by a direct-current ma- 
chine? Are we to look for help in this direction from 
“rectified” currents ? If a system having for its basis one 
common generator can be established without too ta 
sacrifice in efficiency, small installations, such as would be of 
great service to railway companies in many busy centres, 
could then be brought within a more economical com 
than is now the case. Three units—one for the light load, 
another for the full load, and a third of a similar capacity as 
spare—would probably meet the requirements of every depot, 
Whereas at present spare units for both arc and incandescent 
work are necessary. 

“ For instance, at Birmingham (Lawley Street), the plant, 
when all is complete, will consist of six 50-light arc lighting 
machines and two incandescent machines. Now, if all this 


could be met by three generators—one for the light load, 
arcs, and incandescents combined, another for the full load, 
and a third as spare—the engine and dynamo space would be 
largely reduced, and labour and repairs correspondingly 
lessened.” 

These are the expressions of an engineer who has had, 
perhaps, more experience in working isolated plants than any 
other man. 

For municipal plants this class of machine also has advant- 
ages, but as it generally takes about 10 years’ education to 
reach the point at which municipal engineers open their eyes 
to improvements, we cannol, just yet expect the adoption of 
this class of machine in these plants; nevertheless, it can be 
recommended to their notice as a means of working high pres- 
sure and continuous currents without complicated plants. 
The distribution system could thereby be worked at 200 or 
230 volts, and the transmission feeders or outer mains at 
460 volts. 

The miserable performance of many of the municipal 
plants would be infinitely improved in the matter of constant 
pressure and freedom from sudden drops when current is 
turned on to motors and large installations, while the carry- 
ing capacity of the copper mains would be quadrupled. 

Of course all this can be done by coupling two ordinary 
dynamos in series—quite true ; but it requires no arguments 
to prove that if it can be done with one dynamo, the im- 
provement will be great. The orthodox fashion of coupling 
two dynamos in series for three-wire working seems to be 
deeply rooted in the minds of the engineers about central 
stations, but there has never been a satisfactory explanation 
given as to why this practice cannot be improved upon, nor 
a account of its advantages. 

he multiple current dynamo was first constructed and 
patented by the author in 1882, Specification No. 1,640; but 
it has never been fully understood until now when the pro- 
gress of electric power renders such a machine a necessity ; 
hence others have now come forward with similar plans to 
meet the want and claim it as a novelty. 

If we take a four polar dynamo, and instead of making the 
poles alternating N, 8, N, 8, make two upper ones N, N, and 
the lower ones 8, 8; it immediately becomes a multiple cur- 
rent dynamo, and we can take a current at 460 volts from 
one pair of brushes, and another current at 230 volts from 
the second pair, or 120 and 240 volts may he so obtained. 


460 
VOLTS 


k 230 230 > 


Referring to the figure, the brushes 1 and 2 supply pres- 
sure at the full volts, say 460, and between the brushes 1 and 
2 and the brushes 3 and 4, a pressure of 230 volts is obtained ; 
the brushes 1 and 2 are connected to the outer mains of the 
three-wire system, while both 3 and 4 are connected to the 
third or middle wire. 

The brushes 3 and 4 set up no disturbances whatever in 
the field, and are sparkless so long as the load on each side 
of the system is fairly balanced. 

Similarly a five-wire system can be formed by having three 
pairs of poles and five sets of brushes, 
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The coils sweeping across the gap between the similar 
poles, N, N, or S, 8, are not generating E.M.F., the brushes, 
3 and 4 do not, therefore, cause any trouble by their short- 
circuiting these coils, and there is neither any polarity nor 
magnetic distortion of the field caused by the current enter- 
ing or leaving the brushes 3 and 4. 

Such a machine built to the designs of experienced and 
skilled electrical engineers, meets the requirements of Mr. 
Langdon in his ideal railway plant. It also fills the want at 
collieries, mines, factories, mills, &c., for a machine capable 
of running incandescents, arcs and motors, simultaneously, 
with the highest efficiency and at the lowest possible cost and 
maintenance. 


THE LIQUEFACTION OF GASES. 


TuE Royal Institution laboratories have been the site where 
much of the most important work on: the liquefaction of 
has been carried out. Liquid chlorine was first pre- 
pared by Faraday in these premises when he was engaged in 
a series of experiments commenced at the suggestion of Sir 
Humphrey Davy. The principal feature of the. Faraday 
centenary lecture, delivered by Prof. Dewar on June 26th, 
1891, was the production of liquid oxygen, which was ex- 
hibited boiling at a temperature of about — 200°C. This 
result was achieved by the combination of exceedingly low 
temperatures, produced, in this instance, by ethylene, and 
enormous pressure, and was one which, so far back as 1845, 
Faraday hoped to attain. Sir Lyon Playfair, in referring 
to the fact that Prof. Dewar bad been his pupil in chemistry, 
said that the mantle of Davy and Faraday had fallen upon 
Prof. Dewar, who could be trusted to hand down the torch 
of science to his successor burning brightly and vigorously. 

Since that date, Prof. Dewar has been subjected to a large 
amount of criticism, and his work has been depreciated ina most 
unhappy way. Quite recently Prof. Olezewski, of Cracow, whose 
claims to priority have been made the subject of strong par- 
tisanship by some English writers, has written to an American 
technical journal, stating that the experiments’ of Prof. 
Dewar are merely a repetition and confirmation of his own 
researches, most of which were published seven years before 
the former. Ile claims that the labours of Prof. Dewar are 
really original only as to the magnetic properties of liquid 
oxygen, and that the experiments on electrical resistance at 
low temperatures were begun by Clausius, continued by 
Cailletet and Bouty, and were brought ten years ago by 
the late Prof. Wroblewski to the temperature of liquid 
nitrogen. 

This seems to be another phase of a discussion on the 
same lines. which took place some years ago between M. 
Cailletet, and Profs. Olszewski and Wroblewski. The reply 
to these.assertions has been. given by Prof. Dewar, and fully 
substantiates and confirms the eminent pogition held by the 
Eoglish scientist. In his recent lectures at the Royal 
Institution—the last of which special course was delivered 
a week ago—Prof. Dewar has sketched out the history of the 
subject.of the liquefaction of gases, and has given an ac- 
count of the researches of Profs. Wroblewski and Olszewski 
as well as those carried out by himself and others in con- 
junction with Profs. Liveing and Fleming. 

Judging from modern literature, he feels that a large 
amount of mis-apprehension exists on the subject. Much 
that has been written would be characterised, had Robert 
Louis Stevenson turned his attention to this matter, as 
“excellent unscientific balderdash.” In making a claim for 
the catholicity of scientific progress, the lecturer quoted some 
of the remarks made by Prof. Wroblewski when criticised 
je M. Cailletet, that “there is no monopoly in science.” 

‘he work which has been done depends largely upon 
technique, and there is no one better up to the little “ tricks 
of experimental demonstration” than Prof. Dewar himself. 
In on address to Westminster technical students recently, 
Sir Frederick Bramwell said that Prof. Dewar had opened 
up, as absolutely new a field of scientific investigation, as if 
he had been transported to a new planet. He was operating 


under entirely new conditions, and to Sir Frederick’s mind 
the work which had been done at the low temperatures 
reached was one of the greatest scientific triumphs of the 

resent day. At the Liverpool meeting of the Iron and Steel 

nstitute in 1892, Sir Frederick Abel, in his opening address, 
alluded to the experiments of Profs. Dewar and Fleming, and 
said that they afforded another illustration of the illustrations 
constantly occurring, in which pure scientific research became 
practically valuable, and he ventured to predict that these 
experiments would assume considerable importance in con- 
nection with their knowledge of the influence of small quan- 
tities of oxygen upon iron and steel and other metals. 

In the present course of lectures Prof. Dewar sketched the 
history of gaseous liquefaction from the time of Faraday, 
mentioning Andrews, Pictet, Cailletet and others, proceeding 
to the methods by which liquid oxygen and air are prepared, 
and the phenomena of low temperatures. At the Royal 
Institution liquefaction of gases was first effected, primarily 
by Faraday’s work. No mention was, however, made of the 
combination of low temperatures and pressure. Davy’s sug- 
gestion to Faraday was due to a series of investigations which 
Dalton had been carrying out 22 years before on the pressure 
of vapours and behaviours of the permanent gases. Amongst 
other things examined at this time were ether, bisulphide of 
carbon, alcohol and water. The method of investigation 
consisted in introducing a small quantity of the liquid to be 
examined into a vertical tube filled with mercury, and sealed 
at the top; by raising or lowering the tube a wide difference 
in the pressure could be obtained. At the time of these ex- 
periments it was thought that pressure was the omnipotent 
factor. to cause liquefaction. 

Sir James Joseph Hall had previously examined the sta- 
bility of carbonate of lime at high temperatures and grea‘ 
pressures.” This was a matter of interest to geologists, and 
td prove or disprove some contentions rife at that period, 
carbonate of lime was heated in strong Swedish iron cylinders, 
with pressures ranging up to 40, 50, and 100 atmospheres. 
The lime was found to become crystalline on ultimate fusion, 
and it was demonstrated that pressure was an effective agent 
of stability. 

Sir James Joseph [lall, of Dunglass, was a friend and 
follower of Hutton, who refused to admit the predominance 
of violent action in terrestrial changes, and, on the con- 
trary, contended for the efficacy of the quiet, continuous 

rocesses which even now are at work around us. Lutton 

lieved that an unlimited duration of past time was required 
for the production of those revolutions of which he perceived 
such clear and abundant proofs in the crust of the earth. 
Inasmuch as subterranean heat had been invoked by Hutton 
as a force largely instrumental in consolidating end upheaving 
the ancient sediments that form so great a part of the dry 
land, his followers were nick-named Plutonists. On the 
other hand, as the agency of water was almost alone admitted 
by Werner, who believed the rocks of the earth’s crust to 
have been chiefly chemical precipitates from a primeval 
universal ocean, those who adopted his views received the 
equally descriptive name of Neptunists. Sir James Hall 
thought that some of the questions involved in the theory of 
the earth could probably be settled by direct physical experi- 
ment, and instituted a series of researches which proved that 
basalt could be fused, and thereafter, by slow cooling be 
made to resume a stony texture, as well as that chemical 
actions are greatly influenced by pressure, under such con- 
ditions, even limestone may be melted without losing its 
carbonic acid. 

Sir Humphrey Davy, we learn from Dr. Paris’s “ Life of 
Sir Humphrey Davy,” had been away for a holiday, and had 
left instructions with Faraday to make some experiments on 
chlorine water, or, as we should now call it, hydrate of chlo- 
rine. One of three things was expected to happen on heating 
this substance in a closed tube, and subjecting it to pressure ; 
something might melt, or the chlorine would react on the 
water, or liquid chlorine would be produced. Dr. Paris 
twitted Faraday on using a dirty tube for the experiment, a8 
on his visit he observed an oily mass present. ‘The next day 
he received a laconic note from Davy, to whom he had men- 


— 


* “ Hall, whose fertile ingenuity devised the first system of experi- 
ments in illustration of the structure and origin of rocks.”—Sir 
Archibald Geikie’s Presidential Address, British Association, 1892, 
Edinburgh meeting. 
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tioned this: “The oil you noticed yesterday turns out to be 
liquid chlorine.” Faraday, therefore, was one of the first dis- 
coverers of liquefaction. 

It was thought that these gases would be useful in several 
ways; that they might be used as a new motive power; that 
= would be serviceable for the preservation of organic 

ies, and would form efficient cooling agents. Of these 
ideas the first alone has been disproved. The experiment of 
Faraday was a case of regulated dissociation; the substance 
sometimes behaves like a supersaturated solution. Since 
Faraday’s time the progress of this department has been 
largely due to better manometric methods. Some time after- 
wards Faraday found that he had not been the first to actually 
liquefy this gas, as Mr. Northcott had achieved this previously 
for chlorine and sulphurous acid. The subject was taken up 
later by De la Tour and Telaurier. 

The work which has been done in recent years by Prof. 
ewar is contained in a series of papers, of which we give 
a list of the more important, for the benefit of those 
who may be anxious to study the subject. A complete list 
of Wroblewski’s and Olszewski’s papers and memoirs has been 
given by Prof. Dewar, but it is hardly necessary to enumerate 
these in this place. 

Wroblewski was the author of fourteen valuable papers on 
the diffusion and absorption of gases in solids and fluids, 
published between the years 1875 and 1882 in the Annalen 
der Physik und Chemie and in Comptes Rendus. Of these 
there were two in 1876, by Wroblewski and Olszewski jointly, 
three in 1877 by Wroblewski, three by Wroblewski and two 
by Olszewski in 1878, three by Olszewski and one by Wro- 
blewski in 1879, one by Wroblewski and two by Olszewski 
in 1880, two by Wroblewski and one by Olszewski in 1881, 
ind one by Wroblewski in 1882, in addition to which the 
atter read two papers before the Vienna Academy. M. Cail- 
fetet, by using liquid ethylene, had obtained a ‘“ champagne 
froth of liquid oxygen” some years ago, but it is only of 
recent years that the preparation of oxygen in the liquid 
state and in any quantity “ been successful. 

The new experiments which were shown by Professor 
Dewar in his last two lectures possess some points of interest. 
He showed some time ago that a suspension of chemical 
action takes place at the low temperature obtained by liquid 
air boiling at atmospheric pressure. Solid alcohol, for 
example, will not burn and a glowing taper is not ignited 
when plunged into the dense gas rising from the liquid 
oxygen. If, however, a certain amount of energy be supplied 
from the outside, it is possible for intense action to be sus- 
tained. By heating a fragment of diamond in a Bunsen 
flame and instantly dropping it into liquid oxygen, the com- 
bustion of the diamond at this low temperature was shown. 
The effect was most striking, the darkened theatre, Professor 
Dewar holding one of his vacuum-jacketed vessels and the 
white hot particle of amorphous carbon scintillating and 
travelling over the surface of the liquid oxygen with an 
erratic motion. Although carbon in the form of the diamond 
is three-and-a-half times heavier than water and liquid 
oxygen is one-and-a-quarter times only, the burning diamond 
fragment did not sink. The product of the combustion was 
solid carbonic acid, and the effect was associated with the 
production of ozone. Small pieces of graphite raised toa 
white heat and treated in the same way are also consumed. 
A hydrogen flame can also be kept burning under the 
surface of a mass of liquid oxygen; in this case no solid 
carbonic acid is formed as the products are carried off in the 
dense fumes which rise from the vessel. The other experi- 
ments which were exhibited have been shown before, the 
most beautiful were the liquefaction of ordinary air at a 
temperature of — 200° C. —— by the evaporation of 
— air at a very greatly diminished pressure, the change 
which takes place in the characteristics of substances like 
India-rubber when cooled by immersion in, or damping with, 
liquid air, and the phosphorescent effects of most substances 
when so treated. The following tables give some of the 
most useful constants. 


Crrricat Constants oF HypROGEN.—WROBLEWSEI, 1889. 


Critical temperature ... — 240°4° C. 
» pressure oe 133 atmospheres, 
density _... ode 0027 

Boiling point ee —250° C. 


ng point ...' ... ods 
Density of liquid at boiling point ... 0°063 


THERMAL TRANSPARENCY. 
Amount of heat transmitted through a cylindrical glass vacuum vessel 
containing the following liquids. 
Colza lamp radiation. 


Bisulphide of carbon ... os oes ove 16 
Liquid oxygen ... es sos 9 
Liquid nitrous oxide ... 93 
Liquid ethylene eee ove “60 
BREAKING STRESS. 
15° C. —180° C. 15° C. —180° C. 
Tons per square inch. Elongation per cent. 
German silver 383 ... 470 .. 107 «.. 204 


TEMPERATUBE SCALE. 
130° C. Critical point of ammonia, » = 115 atmospheres. 
100° C. Boiling point of water at atmospheric pressure. 
°C. Blood heat. 
30°C. Critical point of carbonic acid, p = 77 atmos. 
10°C. Critical point of ethylene. 
0°C. Temperature of melting ice. 
— 40°C. Freezing mercury. 
~—- 60°C. Arctic regions (lowest recorded temperature). 
— 80°C. Critical point of marsh gas, also boiling point of carbonic 
acid. 
~ 90°C. Boiling nitrous oxide. 
— 100°C. Boiling point of ethylene. 
— 110°C. Carbonic acid in vacuo. 
— 115°C. Critical point of oxygen. 
— 130°C. Solid alcohol. 
— 140°C. Etbylene in vacuo. 
— 145°C. Critical point of nitrogen, p = 35 atmos. 
— 165°C. Boiling point of marsh gas. 
— 183°C. Boiling point of oxygen. 


» — 195°C. Boiling nitrogen. 


— 210°C. J.owest temperature reached. 

— 214°C. Critical point of hydrogen, p = 13 atmos. 
— 255°C. Boiling point of hydrogen. 

— 274°C. Zero of absolute temperature. 


“The Liquefaction of Gases,” by Prof. Dewar, p. 657, Proc. Royal 
Institution, 1878. 

“On the Critical Point of Mixed Vapours,” by Prof. Dewar, 
p. 538, Proc. Royal Society, Vol. xxx., 1880. 

“On Liquid Marsh Gas,” by Prof. Dewar. British Asscciation, 
1883, p. 551, Nature, October 4th, 1883. 

“On Critical Points and Pressures, and their Relation to Atomic 
Volumes,” by Prof. Dewar. British Association, 1883, p.551, Nature, 
October 4tb, 1883. 

“ Researches on Liquefied Gases,” by Prof. Dewar, p. 148, Proc. 
Royal Institution, 1884. 

“On the Liquefaction of Oxygen and the Critical Volumes of 
Fluids,” by Prof. Dewar, p. 210, Phil. Mag, ii., 1884. 

“On Solutions of Ozone and the Chemical Actions of Liquid 
Oxygen,” by Prof. Dewar. British Association, 1885, p. 540, Nature. 
October Ist, and Mon. Sci., 1885. 

“ Oxygen in the Solid State Produced.” (Communication), p. 470, 
Proc. Royal Society, May, 1886. 

“ Apparatus for the Liquefaction of Ozone.” (Description), p. 550, 
Proc. Royal Institution, 1886. 

“The Absorption Spectram of Large Masses of Oxygen,” by Profs. 
Liveing and Dewar, p. 286, Phil. Mag., i., 1888. 

“ Notes on the Absorption Spectra of Oxygen and some of its 
Compounds,” by Profs. Liveing and Dewar, p. 222, Proc. Royal 
Society, 1889. 

“The Chemical Work of Faraday in Relation to Modern Science,” 
by Prof. Dewar, p. 481, Proc. Royal Institution, 1891. 

“ Magnetic Properties of Liquid Oxygen,” by Prof. Dewar, 
p. 695, Proc. Royal Institution, 1892. 

“Magnetic Properties of Liquid Ozone,” Notes by Prof. Dewar, 
pp. 247 and 261, Proc. Royal £ociety, Vol. 1., 1891. 

“ Onthe Spectrum of Liquid Oxygen, &c.,” by Profs. Liveing and 
Dewar. Phil. Mag., ii., 1892. 

“ On the Electrical Resistance of Pure Metals and Alloys at the 
Boiling Point of Oxygen,” by Profs. Dewar and Fleming, p. 326, 
Phil. Mag., ii., 1892. 

“ The Electrical Resistance of Metals and Alloys at Snes 
Approaching the Absolute Zero,” by Profs. Dewar and Fleming, 
p. 271, Phil. Mag., ii., 1893. 

“Liquid Atmospheric Air,” by Prof. Dewar, p. 1, Proc. Royal 
Institution, 1893. 

“ On the Refractive Indices of Liquid Nitrogen and Air,” by Profs. 
Liveing and Dewar, p. 328, Phil. Mag, ii., 1893. 

“ Scientific Uses of Liquid Air,” by Prof. Dewar, p. 393, Proc. 
Royal Institution, 1894. 

“ Phosphorescence and Photographic Action at the Temperature 
of Liquid Air.” Proc. Chem. Society, 1894. 

“On the Liquefaction of Hydrogen.” Chem. News, September, 

894 


1894. 
“ Chemical Preparation of, and Atmospheric, Nitrogen. Proc. 
Chem. Society, 1894. 
“Spectrum of Electric Discharge in Liquid Oxygen, Air, and 
Nitrogen,” by Profs. Liveing and Dewar, p. 235, Phil. May., ii., 1894. 
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CORRESPONDENCE. It put words into my mouth regarding alternating cur- 


Smart Business. 


The following letter was sent from Berlin to a New 
Zealand firm, and elicited the delightful reply attached. The 
purport of the German is evident, but for obvious reasons we 
suppress the names of both firms :— 


Dear Sirs,—I have bought in your country a propriety, and intent 
to illuminate by electric light the house, the shedes, the granaries, 
&c. Conforming the present calculation there must be set up 1,600 
incandescent lamps and 56 arc lamps. A Mr. ——, who was in 
Australia till now, has given to me your address, and says you are 
able to set up this installation, and I should like that you would do 
so on month of July or August next. In order that I have an idea 
of that you have already rendered on this matter, I ask you to send 
me 2 list of all installations you have already made in Australia, and 
your price lists with catalogue, also an estimate. Please say me also 
in what shortest time you would be able to set up this installation. 
Kindly let me have your answer by return of mail, and send me the 
wanted list of your made installations with approximative estimate 
(never mind for 100 to 200 more), in order that I bring enough money 
when I come to you. Please don’t lose much time, and answer me 
at once. Yours truly, 


Letters to be directed to me at my branch in 
Berlin, 8.W., or to my work at .... 


Dear Sirs,—Situations over which I have no regulation stop me 
from comply with the requisitions embedded in your letter of the 
one day in April. 

My old friend in 128 your street, Berlin, and who is even a “terror” 
in this land by means of his price lists and catalogues, will be agree- 
able to offer you prices indeed “ mit nodings on,” and is guaranteed 
to give every satisfactory requirements. 

I am, dear Sirs, 
Yours in the Cause, 


May 16th, 1895. 


Okonite. 


Doubtless many of your readers have, like myself, followed 
the course of your remarks on okonite wire, and I therefore 
enclose for publication in your valuable columns the follow- 
ing copy of a letter, which may not be devoid of interest at 
the present moment. It was written by me in response to a 
letter from Messrs. Laing, Wharton & Down, asking for our 
experience of the wire on these circuits. 

Harold W. Couzens, 
Borough Electrical Engineer. 

June 24th, 1895. 


[cory.] 
Jnne 19th, 1895. 


‘Messrs. Laing, Wharton & Down. 


Dear Sirs,—In reply to your letter, I have sed with interest 
the article in the ELzctricaL REvIEw, and I not been extremely 
busy, should have written a few lines to give them the further infor- 
mation which they require as to the durability, &c., of okonite wire. 
If any confirmation of Dr. Fleming’s report be needed, it is to be 
found in our long experience of this class of wire, both for outdoor 
and indoor work. As you are aware, we have employed it very ex- 
tensively for distributing electrical energy in Taunton for the past 
six years (having had seven or eight miles of it on our circuits), and 
the wire is as good to-day as when it was first put jnto use. Our 
system of supply to private consumers is a high pressure alternati 
current one, and we employ high pressure continuous currents for 
public arc lighting. 

The wire has been ex to all conditions of wind and weather, 
and amongst other vicissitudes, leading in conductors have occa- 
sionally been blown together, and have remained thus looped during 
gales of wind and rain, when conveying a 2,000-volt alternating cur- 
rent to a house transformer. This has happened without doing any 
damage whatever to the insulation of the conductors. 

Long-continued practical experience of okonite wire has convinced 
me that it is as good a cable as could be desired for out-door over- 
head work, and I am pleased to be able to give you the outcome of 
our use of it here in Taunton. 

Tam, &c., &e. 


Re Mr. Howell’s Paper read before the Northern Society of 
Electrical Engineers. 


The report giving the substance of my remarks at the 
recent meeting of the Northern Society of Electrical Engi- 
neers has been condensed by the omission of so many im- 
ee passages, that I was hardly able to recognise parts 
of it. 


rents which, when read without the other remarks which 
preceded and followed them, conveyed a totally false impres- 
sion. I was at considerable pains to ‘explain that the out- 


‘come of the long conflict which has raged between the 


advocates of continuous and alternating systems of supply 
has been to show that, however well suited, alternating cur- 
rents, whether monophase or polyphase, may be for power 
transmission, or even for transmitting the energy fur lighting 
purposes up to distribution centres, they are not well suited 
for employment in the distribution network, i.e., from these 
distribution centres up to the consumers’ lamps. That this 
was on account of those very peculiarities inherent in alter- 
nating or pulsating currents which, on account of the inte- 
resting problems involved, so endear them to the minds of 
professors and students, but which introduced practical diffi- 


‘culties in giving a perfectly regular and ‘steady light free 


from pulsations. 

I pointed out that the most successful way of dealing with 
these difficulties was to confine the alternating system to the 
transmission of energy up to the distribution points, to in- 
terpose the accumulators at this point, and consequently to 
use nothing but continuous currents in the network, and I 
pointed out that the very latest and best Continental prac- 
tice pointed in this direction. 

All this matter, which was certainly given by me at as 
great a length as I have here written it, has been condensed 
by the report into five lines, in which Iam made to say that 
I am strongly an anti-alternator man, and that alternating 
currents were no doubt a splendid thing in their way to pro- 
fessors and school boys, but nasty things to deal with in 
central stations. 

I need hardly point out that such are not my opinions, and 
that I believe that alternating currents are playing, and will 
play, an important part in electrical industry, and the brief 
summary of my opinions given in your “ Notes” is both un- 
fair to me and misleading to your readers. 

Trusting, therefore, you will allow this letter to appear as 


a correction, 
R. E. Crompton. 
June 26th, 1895. 


[We have much pleasure in publishing Mr. Crompton’s 
letter, for we have too much respect for his long years of 
splendid work in the electro-technical field to wittingly lead 
our readers astray regarding anything with which he is con- 
cerned. The discussion forming the theme of Mr, Cromp- 
ton’s complaint was officially sent to us by the Northern 
Society.—Eps. Rev.] 


INTER-URBAN ELECTRIC RAILWAYS. 


In discussing recently this subject before the Cleveland Electric Club 
(U.8.), Prof. Short considers the use of the public roads, as distinguished 
from the independent route across country. The latter is, perhaps, 
most advantageously used where a line joins places at considerable 
distances apart, but in most cases the public road is to be preferred, 
because on it are to be met passengers who would be missed in a 
cross-country line. Very usually the highways have a considerable 
margin on either side as is so frequentlyithe case in England, especially 
in the Fen country, and such side places or “ cesses,” as the Fenmen 
call the 4 can be readily made fit for a railway, which should be 
prepared like a steam railroad, with rails of 60 to 70 lbs., close 


Taste I.—50 H.P. Motor PERFORMANCE. 
12-ton Car with two 50 H.P. Equipment. Weight loaded, 22 tons. 


| Tractive 
Speed. H.P. | Efficiency. | 7ractis 

0 35°5 54 28 77°7 
29°5 67 37 82°3 
1 25°6 83 47 84-7 
14 23'1 97 55'5 85°6 
2 21°4 110 63°4 86:0 
24 20°0 123 706 86:0 
3 19°0 134 772 
34 146 84°0 85'8 
4 175 158 906 | 856 
4h 169 169 967 | 852 
180 102°2 847 
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sleepers and good stone or gravel ballast, with the rails well 
above the surface. The only line of this type that comes to our mind 
in England, is the Upwell and Outwell Tramway of standard gauge, 
which, when we last travelled on it some years ago, was worked by 
steam engines of Loughborough type. Cars should be 40 feet long 
in the body,.or 50 feet over all, a length rather in excess of what we 
thiok is found best in England. Such cars will seat 50 passengers, 
and carry 100. In England they would seat 100 persons, being 
double decked, but an American would sooner stand up inside with 
100 other people, and hang on to a strap, than sit comfortably outside 
in fresh air. The cars weigh 12 tons (2,000 lbs.) empty, and 22 tons 
when full, and with 50 H.P. motor equipment, and they will run 
35 miles per hour, and make a schedule time of 25 miles per hour, 
stops included. Each bogie truck should carry a motor controlled 
by ordinary series parallel band-worked controller. The air brake 
compressor should have a separate motor, and the air can be used for 
a whistle and to force water from a tank below floor to the lavatory. 

There are now many lines under construction like the branch lines 
of the P.R.R. and N.Y.C.R.R., on which the traffic will require 
trains of two or more cars, and a speed of 40 to 45 miles per hour to 
maintain a schedule speed of 35 miles inclusive. As very little is 
known of the performance of motors exceeding the so-called 25-H.P. 
on ordinary tramways, a number of facts are presented from the ex- 
perience of the Walker Manufacturing Company as follows :— 

The standard motor will run at full rated power for one hour with- 
out heating more than 150° above the external air, but it will not run 
continuously at this rate without danger to its insulation; but in 
starting or accelerating, will take even 100 per cent. overload without 
injury or sparking, and still maintain a high efficiency. It is best to 
have two motors per car, and each motor will consume about one- 
fourth its rated current as an average, and work easily without over- 
heating with an efficiency of 80 to 90 per cent. from one-third load 
to load and half. 

Table I. shows the performance of these 50-H.P. motors on inclines 
up to 5 per cent., beyond which there should be nothing steeper. A 
similar table is given for the double 100-H.P. equipment, showing 
slightly higher speeds, and a greater proportionate power. 

The power station, which cannot generally be other than single, is 
best placed midway of the system to feed both ways; but when the 
line is long it is difficult, without special means, to maintain constant 
E.M.F. Where fuel is cheap a small series machine may be placed 
on the long feeders to supply the losses. This is a wasteful method. 

The alternating system at 2,000 volts, with motor transformers 
down to 500 volts direct current, is good, but the regulation is com- 
plicated. 

A more direct method is to wind the armature for 1,500 and 500 
volts with a commutator on each side. This needs no separate exciter, 
and can be designed to regulate for the drop on the feeder lines as 
the load comes on, so maintaining absolutely full E.M.F. The an- 
nexed Table II. shows the amount of copper in the feeders of a 
50-mile line with trains of two cars with 100 H.P. motors at half- 
hour intervals with various systems :— 


II. 


One central 
station. 


One central 
station. 


One central 
station. 


One central 
station. 


Two rotary trans- | Fourrotary trans- | Six rotary trans- 
formers, 1,500 formers, 1,500 formers, 1,500 
volts transmission. | volts transmission. volts transmission. 


Ordinary 500-volt 
distribution. 


Copper = 100 | Copper 48°7 Copper 23°3 Copper 13°9 


But the ideal transmission system is an alternating current on the 
feeders at high pressure, stationary transformers at regular intervals 
between feeder and trolley lines reducing to 500 volts, and an alter- 
nating car motor; this last item, however, is not yet forthcoming, 
and while possible to operate induction motors successfully, their 
tendency to synchronism renders them inefficient at varying speeds, 
and controlling devices become very complex. 


TRIAL OF A,:COMPOUND ENGINE. 


Mr. F. W. Dzan has presented to the American Society of Mechanical 
Engineers some test results of a compound engine with a cylinder 
ratio of 7 toi. The cylinders were 18°44 and 48°50 inches diameter 
by 48 inches stroke, and the clearances were 2? and 24 per cent. 
The H.P. cylinder was jacketed all over and the L.P.on the heads 
only. There was a reheater between the cylinders but of small sur- 
face, and the vacuum was poor though the injection was cold. The 
steam pipe was well covered, but 400 feet long. Valves and pistons 
were tight. 

The feed was weighed, indicator cards were taken every 20 minutes, 
and a calorimeter was used to test the steam for dryness. The piston 
speed was 610°86 and 612°82 feet per minute on two occasions, with 
steam 1:90 and 1°75 per.cent. moist, and the power developed was 


nearly 600 H.P. The weight of dry steam per I.H.P. hour was 12°74 
and 12°94 lbs., the steam-pressure being 159 lbs. and 158 lbs.; but the 
trials only lasted 44 and 5 hours. As the vacuum was under 25} 
inches, the results, if reliable, are remarkably good, and would appear 


to indicate that for the pressure of 160 lbs.—an ordinary pressure for 
triple expansion working—the intermediate cylinder is almost super- 
fluous, and that the very usual cylinder ratio of 7 to 1 between 
the first and third cylinders of triple engines may be retained for 
compound engines. There was a considerable drop of pressure 
between the two cylinders, which the author considers to be a dis- 
advantage, and the temperature ranges in the two cylinders are 144° 
and 82° respectively. These would have been more equal but for 
the above fault in working, and the author thinks that if better 
arranged even better results would have been secured. There is 
nothing in the report to tell us whether the steam used in the jackets 
is included in the weight of dry steam used, so that we are left in 
doubt as tothe actual economic efficiency secured; but if the jacket 
heat is not included, a considerable addition should be made to the 
figures given, and this ought to have been clearly stated. So far as 
the tests are to be relied on, they tend to show that there may be a 
higher limit to the range of advantageous compound working than 
is usually estimated. 

The results may be compared with those obtained from a vertical 
triple expansion pumping engine, given before the same Society by 
Mr. Webber, and showing for cylinders of 204, 36 and 52 inches, by 
3 fect stroke, and clearances of about 2 per cent., yet with only 
235 I.H.P., and a low piston speed of about 184 feet, a water con- 
sumption of 13 41 lbs. fed to the boiler. This latter engine, however, 
only worked steam of 112 lbs, boiler pressure, so that it was badly 
arranged in this respect for economy. 


LEGAL. 


Bankruptcy J. L. Youna. 


At the London Bankruptcy Court last Tuesday, an application was 
made to Mr. Registrar Linklater for an order of discharge from the 
bankruptcy proceedings against Jonathan Lewis Young, dealer in 
phonographs, formerly carrying on business at 52, Fore Street, E.C. 
It appeared from the report of Mr. A. K. Wildy, Official Receiver, 
that the bankrupt failed last February, with ranking liabilities 
£2,958 17s. 10d., and no realisable assets. Proofs to the extent of 
£10,197 2s. have been made, the marked difference between 
that amount and the bankrupt’s estimate being accounted 
for by a claim for £7,500 damages which have not yet 
been assessed. Previous to 1891 the bankrupt was engaged 
as joint general manager with another of the Edison Phonograph 
Companies, Northumberland Avenue. He relinquished that appoint- 
mept in 1891, and entered into partnership with his brother in a 
business previously established by the latter at 60, Ludgate Hill, as 
agents for Edison’s mimeographs. The brother subsequently retired 
from the firm, and the bankrupt traded alone until May, 1892, when 
he removed to 67, Fore Street, and then sold the business to “J. L. 
Young’s Manufacturing Company, Limited,” receiving payment in 
shares and debentures. In 1893 the bankrupt obtained from a friend 
in Holland an Edison phonograph, which was kept at his private house, 
but the bankrupt alleges that on the Edison United Phonograph Com- 
pany, who are the proprietors of phonograph patent rights, becoming 
aware that a phonograph was in his possession, they commenced an 
action against him for infringement of patent rights; and in June, 
1893, a similar action was commenced against him by the Edison- 
Bell Phonograph Corporation, Limited, for infringement of another 
patent. The bankrupt defended the actions, under advice, on the 
ground that if he had used or exhibited the phonograph, he had the 
assent of the inventor, Mr. Thomas Alva Edison, who, he asserted, 
told him that he had committed no infringement. Having regard to 
the grounds of his defence, the bankrupt, in 1893, whilst acting as 
managing director of the J. L. Young Manufacturing Company, 
Limited, and when the actions for infringement were pending, com- 
menced selling Edison’s phonographs in London and Paris on his 
own account, in order to obtain money wherewith to continue the 
actions, the phonograph being imported direct to him from the 
inventor’s factory in New Jersey, and sold to him with restrictions. 
In January, 1894, the bankrupt discontinued his phonograph business, 
and sold his stock of 87 phonographs for £1,300, which he spent 
whilst on the Continent experimenting and endeavouring to get over 
the patents. The first action for infringement of patent rights was 
heard in February, 1894, and resulted in a judgment practically for 
the plaintiffs. The bankrupt appealed, but judgment was given 
against him jin respect of certain parts of the phonographs, with 
costs. Proofs of debt for £10,023 2s. 10d. in respect of the costs and 
damages in these actions have been lodged. The bankrupt attributes 
his failure to the stoppage of his business in consequence of the said 
actions, and to the adverse judgment which involved him in very 
heavy claims for law costs. He resigned his position of managing 
director of the J. L. Young Manufacturing Company, Limited, in 
May, 1894, but was reappointed on his return from the Continent in 
the following December, and held the appointment at the date of the 
failure. The only cffence reported by the Official Receiver was 
that the assets were not equal to 10s.in the £ on the unsecured 
liabilities. 

The Official Receiver’s report having been read, it was intimated 
that a motion would shortly be made in the High Court in relation to 
the conversion of the bankrupt’s business into a limited company, 
and after some discussion, by consent of all parties, the case was 
adjourned to August 6th next, in order that the motion in the High 
Court may be disposed of before judgment is given on the bankrupt’s 
application for his discharge. 
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Epison-Swan Company v. WILLIAMSON. 


In this action, which is to restrain an alleged breach of a license, 
counsel for the plaintiffs appeared before Mr. Justice Stirling on 
Thursday, in the Chancery Division, and said he had a motion to 
make. As, however, a large number of affidavits had been given 
them only on Tuesday by the defendants, and as these must be 
answered, he asked that the motion might be allowed to stand over 
for a week. 

CounsEx for the defendant opposed the delay, saying that the 
matter had been hanging over for a long time, and he was instructed 
not to consent to any adjournment. 

CounsEx for the plaintiff company replied that there had been 
negotiations with a view to a settlement, and that explained why the 
matter had not been brought on earlier. 

His Lorpsuir allowed the motion to stand over for a week. 


Tue Merrororitan Exectric Suprty Company, Limirep. 


In the Chancery Division of the High Court, on Thursday, before 
Mr. Justice Stirling, a motion was brought on in an action at the 
instance of Mr. Edgeley against the Metropolitan Electric Supply 
Company, Limited. Mr. Warrington, Q.C., for the plaintiff, said he 
was instructed to move for an injunction to restrain the defendants 
ft erecting a wall in such a way as to affect the plaintiff's ancient 
ights. 

CounsEt for the company asked that the motion should stand over, 
as they had not seen the plaintiff's affidavits. 

His Lorpsurp directed that the hearing of the motion should be 
postponed for a week. 


BUSINESS NOTICES, &c. 


Accumulator Litigation in Germany.—The Accumu- 
lator Company of Hagen, Westphalia, has been successful in obtain- 
ing an injunction against Messrs. W. A. Bise & Co., of Berlin, 
restraining the latter concern from making and using accumulators 
said to be an infringement of the Hagen Company’s patents. 


Action for Commission.—At the Keighley County 
Court, last week, before his Honour Judge Gates, Q.C., John James 
Browell sought to recover from Joseph A. Jessop, of Bradford, 
managing director of the company, the sum of £4 11s. 9d., being 2} 
per cent. commission upon business amounting to £183 10s. obtained 
for the Wray Electrical Company. It appeared that the defendant 
was interested in the Wray Company, and the plaintiff alleged that 
the defendant agreed to pay him the commission claimed. The 
defendant, however, stated that he simply agreed to allow Mr. Browell 
half of the commission that he should receive upon orders, and so far 
from bkaving secured any commission upon orders, he had actually 
lost over £1,000 by his connection with the company. Apart from 
that, he had himself, as a matter of fact, to arrange the orders claimed 
by plaintiff, who simply spoke to a few persons in Keighley in regard 
to the matter. Judgment was given for the defendant. 


Admiralty Contracts,—In a recent discussion at the 
Institution of Electrical Engineers, some rather strong remarks were 
made by engineers of experience as to the treatment of steam engines 
by the Navy. We would like to draw the Admiralty’s attention to 
another matter which we think admits of some improvement. 
According to informatior received by us, the firms who tender to 
shipbuilders or marine engine builders for the supply of dynamos to 
the Admiralty, are kept in ignorance of the probable requirements 
until a day or two before the tenderis due. Whether this is the fault of 
the Admiralty officials at head quarters, or of the builders, we do not 
know ; but seeing that a man-of-war takes as many years to build as 
days are given to the dynamo builder to estimate, we think a little 
more time might be allowed with general advantage, particularly 
when the specifications demand new features suck as “no external 
field.” Another point which seems peculiar to the Admiralty is a 
specification for electric light leads about an inch in diameter, con- 
taining 550 No. 20 wires, insulated with I.R., and lead covered. If 
the fine wires are used for the purpose of flexibility, this must surely 
be dimished to a great extent by the lead tube protection. 


Annual Outing.—The staff of the Bath Electric Light 
Company and their wives went for their annual outing on Tuesday 
last week, accompanied by Mr. Metzger, the engineer and manager, 
a the secretary. Luncheon and tea were partaken of 

eddar. 


Bankruptcy Proceedings.—The public examination of 
Samuel Elliott, of “smoke annihilator” fame, was concluded in 
London last week. 


Books Received.—“ Proceedings of the Northern Society 
of Electrical Engineers for the year 1894.” B. Eastwood & Co., 42, 
Oxford Street, Manchester. Price 5s. 


Catalogue,—We regret to find that through a slip of the 
- we last week stated that we had received a price list of dynamos 
rom Messrs. Charlesworth, Hall & Co. Our readers will perceive 
that this was an error, that firm having been extinct for nearly 
18 months, the business being taken over by Messrs. J. P. Hall and 
a a, list referred to came from Messrs. S. Charlesworth & Co., 
m, 


Concentric Wiring.—Messrs. Sharp & Kent have fitted 
up the works of Messrs. Caird & Rayner, the well-known coppersmiths 
of Commercial Road, E., with electric lighting on their safety con- 
centric system, in which only one concentric armoured wire is used 
and no wood casing. We understand that the work is a great success, 
and is considered by Meesrs. Caird & Rayner to be far superior to the 
old two-wire system for engineering workshops. 


Injunctions for Vibration.—In the Chancery Division 
of the High Courts of Justice last Friday, the two actions, Sandow 
v. The Chelsea Electricity Supply Company, Limited, and Fowler v. 
The Chelsea Elcctricity Supply Company, Limited, to restrain the 
creation of nuisance by vibration and noise, brought on interlocutory 
motions. The motions were, by arrangement, respectively treated as 
the trials, and the defendants submitted to perpetual injunctions. 
Mr. Samuel Hall, Q.C., and Mr. Badcock, Mr. Swinfen Eady, Q.C., 
and Mr. Rowden, were for the respective plaintiffs; Mr. Vernon 
Smith, Q.C., and Lord Robert Cecil for the defendants. 


Lighting of New Government House, Rangoon.—The 
whole of the electric light installation for this magnificent new build- 
ing has been supplied to the order of H.M. India Office by Messrs. 
Henry F. Joel & Co., of Wilson Street, Finsbury Square, London, 
under the supervision of Mr. W. H. Preece, F.R.8., and consists of 
2 Joel patent dynamcs, each capable of lighting 250 lamps, together 
with main switchboards and distribution switch and fuse boards, all 
fitted in polished teak cases, and specially constructed to withstand 
the heat and moisture of the climate. There are nearly 400 lamps 
fitted, of which 11 are of 200 C.P. The lamp fittings are designed to 
agree with the beautiful decorative architecture. Fall details and 
carefully made plans of descriptions were sent by Messrs. Joel & Co. 
with the materials to facilitate the erection of the plant. The two 
engines and two boilers were supplied by Messrs. Davey, Paxman & 
Co., of Colchester. The engineer in charge at Rangoon officially 
reported that the quality of the materials was of the highest 
character. 


Messrs Cuttriss, Wallace & Co., Limited.—This firm 
announce that with a view to still further developing their many 
specialities, particularly in electromotors, they propose in future to 
confine their attention more particularly to the manufacturing branch 
of their business. Owing to the alterations in the management 
thereby entailed, Mr. Wallace has withdrawn from all active interest 
in the company, and Mr. S. W. Cuttriss will, in future, hold the posi- 
tion of sole managing director. 


New Agency.—Messrs. Francis & Spilsbury, of Mansion 
Honse Chambers, E.C., have been appointed sole agents for the sale 
of Messrs. J. H. Tucker & Co.’s “crank” switches in Ireland, the 
East, South, and West of England. Messrs. Francis & Spilsbury 
keep a stock at their London offices. Mr. Baker, Messrs. J. H. 
T = & Co.’s present London representative, still retains his agency 
for London only. 


Personal,—On June 11th notice was given by the autho- 
rities of Somerset House that “The Electricity and Electrical Engi- 
neering Newspaper Company, Limited,” had been struck off the 
register and dissolved. This, of course, does not in any way affect 
the present position of our contemporary, the entire undertaking 
having been purchased from the company by Mr. 8. Rentell, A.LE.E,, 
more than 18 months ago, and, we understand, has been successfully 
carried on by him ever since. 


Price List. — From the General Electric Company, 
Limited, we have received a price list of the interior conduit wiring 
system which was described in our issue of May 24th, 1895. It is 
the company’s belief that conduit systems of wiring could be more 
fully developed with general advantage to the trade and public; also 
that for electrical work an insulated tube system has the greatest 
merit. The list which is before us is illustrated, and contains a 
quantity of general details as well as full particulars as to prices. 


Railway Signalling.—The Daily Telegraph says that 
Mr. George Lopes, M.I.C.E., of the London and Brighton Railway, 
is the inventor of an automatic railway electric alarm for level cross- 
ings, a working model of which is now on view at the Imperial 
Institute Exhibition. The approaching train rings an alarm bell at 
the crossings and keeps the gong sounding until the train has passed. 
Board of Trade inspectors are stated to have reported favourably on 
the appliance. 


The Royal Show at Darlington.—At stand 321 at this 
Exhibition, Messrs. Meldrum Bros. (through their local agents, 
Messrs. Crosier, Stephens & Co.) show a vertical boiler fitted with 
Meldrum’s patent forced draught. Several boilers in the Darlington 
district are fitted with this apparatus. At one works, for instance, 4 
50-N.H.P. locomotive type boiler, fired only with breeze recovered 
from a refuse heap, is working a 16-inch cylinder engine, a pair 
of Fowler's 84-inch winding engines, a 12-inch horizontal engine, 
and (when required) a 7-inch winch. We are informed that for 
agricultural work this is found to be of special value, enabling the 
use of any kind of fuel; and where smoke is an item in farmyards, 
&c., is invaluable, as anthracite coal, or coke, or breeze can be used, 
and thus the smoke difficulty entirely overcome. Visitors will doubt- 
less find the exhibit interesting. 

The Rollason Wind Motor a have their new wind motor at 
work pumping in the implement yard. 

Water Softening.—“ The Softening and Purification of 
Water” is the subject of a pamphlet which has been issued by 


Wright’s Patent Heater Condenser Company, of Westminster, Mr. 
Howard T. Wright, A.M.I.M.E., being the writer. A few pre- 
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liminary remarks are followed by comments on the advantages of 
soft water for various purposes, a description of an open t 

of softener, and a description of pressure apparatus; further remarks 
come under the headings of “heating and softening,” “ purifi- 
cation of feed water,” “ purifying and heating boiler feed water,” 
“economy and cost of heating and softening feed water,” “ filters.” 
In the matter of printing and illustrations the general get-up of the 
pamphlet is excellent, and it deals with a subject which cannot fail 
to interest many of our readers. 


ELECTRIC LIGHTING NOTES. 


Ayr.—The electric light is to be introduced into Sandgate 
Free Church. 


Burnley.—A Local Government Board inquiry was held 
on the 19th inst. regarding the proposals by the Corporation to borrow 
£12,000 for building a new refuse destructor and health depdit, 
£5,000 for extending the electric light works, and other sums for 
various purposes. 


Croydon.—On Tuesday afternoon an inquiry on behalf 
of the Local Government Board into the application of the Croydon 
County Council for permission to borrow £27,000 for electric lighting 
purposes, was held by Major-Gen. C. Phipps Carey, R.E , at the tem- 
porary municipal offices, the Croydon County Council being repre- 
sented by Mr. C. M. Elborough, town clerk. Alderman Miller, J.P., 
chairman of the electric lighting committee, spoke on behalf of the 
scheme, but the inspector was of opinion that the Local Government 
Board would require further details, and drew attention to the fact 
that the plans of the proposed buildings had not yet been put in. 
The town clerk intimated that their consulting engineer (Prof. 
A. B. W. Kennedy) would be able to supply these in about a fort- 
night. The inqniry was then adjourned pending the completion of 
the plans. The proposed site for the central station is immediately 
adjacent to the gasworks, which are owned by a private company. 
A new gasometer, of much greater capacity than the existing ones, is 
in course of erection, so that apparently the gas company do not 
think there is much to fear from the approaching competition. 


Dundee,—At the annual meeting of the Gas Commis- 
sioners held last week, the treasurer stated that the loss arising from 
the introduction of the electric light had been decreasing every year, 
and it was gratifying to report that next year they anticipated having 
a balance on the right side, the estimated revenue being £4,400, and 
~ estimated expenditure £4,386 14s. 4d., leaving a surplus of 

13 5s. 8d. 


Edinburgh.—Tke Town Council on 18th inst. resolved 
upon the extension of high tension mains to the district of Regent, 
Carlton and Royal Terraces to the South Back of the Canongate, to 
George Square and the south side side of the city at a probable cost 
of about £5,000. 


Electric Lighting in the Strand Distriet—After an 
inquiry of two days, Lord Camperdown’s Committee of the House of 
Lords on Tuesday passed the Bill which confirms the provisional 
order giving power to the Charing Cross and Strand Electricity 
Supply Corporation, Limited, to supply electricity within the area of 
the Strand District Board of Works. The confirmation was opposed 
by the Metropolitan Electric Supply Company. We refer further to 
this in our “ Motive Power Notes.” 


Fort William.—A meeting of gentlemen interested in 
the promotion of an electric light scheme for the burgh and district 
was held last week. Mr. Yorke, electrical engineer, explained the 
proposed method of working. A company is now being formed to 
carry out the scheme. Mrs. Cameron Campbell, the proprietrix of 
the ground on the west side of the river Nevis, from which stream 
the motive power is to be obtained is to give the land through which 
the water is taken and the use of the water itself free. Negotiations 
are proceeding with Lord Abinger, on whose ground the turbine 
house will be erected, and it is hoped similar favourable terms will 
be arranged with his lordship. 


Glasgow.—The main hal], as well as the grounds at the 
Glasgow Industrial Exhibition now open, are lighted by electricity. 
The South-Side Carnival is to be entirely lit with electricity. 


Halifax.—The engine and dynamo which, as stated in our 
issue of June 14th, the Corporation have ordered, were found neces- 
on account of the increased demand for current, and also in 
order that the anticipated heavy demand next winter may be easily met. 


Lighting the City Streets—The Streets Committee 
presented a report to the Commissioners of Sewers on Tuesday, rela- 
tive to lighting by means of electricity the minor streets in the City. 
They submitted a report from the electrical inspector thereupon, and 
recommended that the experiments therein suggested be made, the 
City of London Electric Lighting Company charging only the actual 
cost to them of the work, estimated at about £386. The Court 
approved of this suggestion, and instructed the committee to carry 
it into execution. A letter was read from the Incandescent Gas 
Light Company offering to supply their lights, which were used for 
similar purposes in Berlin, Paris, and other Continental cities, and 
had proved very successful. Their system, compared with the electric 
lighting, was about an eighth of the cost. On the motion of Mr. 
Berridge, it was resolved to refer the application to the Streets 
Committee for consideration and report. Mr. C. T. Harris said the 
City were payiug £12,500 a year for the electric light, as against 
£4,464 for gas under the old system. 


Liverpool.—The petition of the Corporation of Liver- 
pool for leave to introduce a bill to acquire the undertaking of the 
Liverpool Electric Supply Company came on Monday before the 
Examiner of Private Bills in the House of Lords, who decided to 
— that the petition had failed to comply with the Standing 

ers. 

London, E.—A report on the proposal to light the Mile 
End Workhouse by electricity has been referred to a committee. 

The London County Council has approved notices from the Notting 
Hill Electric Lighting Company, of intention to lay mains and to 
construct street boxes in Addison Crescent, and in and across Addison 
Road, in Addison Road, in and across Kensington Park Road. 
Notice from the Kensington and Knightsbridge Electric Lighting 
ae of intention to lay mains in Ovington Square, was also 
approved. 

Nottingham.—The Corporation has decided to light the 
whole of the Castle Museum and director’s house by electricity. The 
work has been placed in the hands of Mr. W. J. Furse, electrical 
engineer, Burton Street, the scheme of the same firm having also 
been accepted for lighting the whole of the Bentinck Collieries, in- 
cluding the generating plant, which is 100 horse-power, in duplicate. 


Sheftield.—The Electric Light and Power Company are 
making active preparations for the coming winter season. Founda- 
tions are being prepared for another 500 H.P. steam generator, which 
is to be fixed by September. The supply mains are being laid in the 
residential districts of Clarkehouse Road, Park Lane, Collegiate 
Crescent, &c., and a very encouraging demand for current is ccming 
in. The company have a large number of orders on hand, amongst 
which is the Alexandra Opera House, which bas to be lighted both 
before and behind the stage by August Ist next. 

Southampton.—The Harbour Board decided last week 
to invite tenders for electric power plant, so that they would not 
have to continue to take a supply from the mains of the Southampton 
Electric Light and Power Company at 6d. per unit, which was esti- 
mated by their engineer as 2°ld. more than they could supply their 
own current for. The amount paid to the company for the supply 
during March and April was £88 7s. 6d. for the supply to the Town 
Quay, and as three more cranes are to be added, a greater quantity of 
power will be needed. 


Sunderland.— Extensions of the system are proposed. 
We learn from a local paper that the Electric Lighting Committee 
had before them last Friday ‘the proposal to extend the supply to 
the residential neighbourhood at the south-west part of the borough. 
A plan was shown for laying plant by way of Stockton Road and 
Tunstall Road. Though its consideration was postponed, we learn 
that there are so many applicants in the Christ Church and Thornhill 
districts, that an extension is almost sure to be agreed to. . . . . 
The lighting of the streets is also under consideration, and the elec- 
trical engineer was instructed to consult the Board of Trade as to the 
best: methods.” 

York.—At Tuesday’s meeting of the City Council it was 
recommended that the tender of the Electric Construction Company 
fur plant for the proposed electric light installation at a cost of 
£16,465 be accepted. The Oxford system was proposed. An amend- 
ment to this recommendation was moved by Alderman Wragge, who 
thought the Brush Company's tender which was lower ought 
to be accepted. This baving been seconded, it was put to the 
meeting and lost. Mr. Purnell next moved that the tender of Messrs. 
Parsons & Co. beaccepted. This was also seconded, put to the meet- 
ting and lost. Mr. Scott followed by moving that Prof. Kennedy be 
requested to draw up a specification on the lines of the city surveyor’s 
report. This amendment was likewise lost. Finally Alderman 
Coning moved: “That the report be referred back to the committee 
for reconsideration, and with an instruction to ascertain the terms 
upon which each of the four firms whose tenders they have reported 
upon will undertake the supply of the plant necessary for the light- 
ing of the city and the working cf the same for a term of years.” 
This amendment was carried by 17 votes to 4, 3 being neutral. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Direct v, Alternating.—On Monday, before Lord 
Camperdown’s Committee on Private Legislation, the Strand Elec- 
tric Lighting Order raised a controversy between the Charing Cross 
and Strand Electric Light Company, who are the promoters of the 
order, and the Metropolitan Electric Supply Company. The former 
company represents the principle of the direct continuous current, 
and the latter the alternating high tension system. Mr. W. T. Madge, 
of the Globe and the People, spoke highly of the former system for 
driving the Linotype composing machines, and Mr. Vesey, consulting 
electrical engineer to the Graphic, Daily Graphic, Illustrated London 
News, Tit Bits, and other papers, also expressed his preference for 
the direct continuous system for newspaper machinery. 

On Tuesday the Committee heard further evidence as to the rela- 
tive merits of the methods employed by the two companies, the 
latter being supported by Lord Kelvin and Mr. Ferranti. The com- 
mittee passed the order giving powers to the Charing Cross Company. 

Dublin Tramways. — The Electrical Trades’ Union, 
Dublin Branch, is trying to induce the Southern Tramways Com- 
pany, which is at present engaged laying down its line of electrical 
tramways, to engage Irish electrical workers, instead of “ importing” 
men from England, as it is feared by some is likely to be the case, 


i 
— 

ited 
iths 
con- 
ised. 
ess, | 
the 
ion 
low 
rv. 

the 
ory 
ons. | 
.C., — 
‘he 
ild- 
srs. 
on, | 
of 
her | 
all | 
ind 
ops 
to 
ind 
Co. 
‘wo | 
1 & | 
lly 
est 
rm 
‘Dy | 
ich 
ent 
est, 
: 
ale 
he | 
iry | 
cy 
gi- 
he 
ct | 
ng | 
lly | 
y; 
ng | 
is 
re | 
80 
st 

at 
at 
d. | 
is 
8, 
h 
nm 
3 
d 
r 
e 
By 
i, 
t 
f 
y 
r. 


812 THE ELECTRICAL REVIEW. 


[Vol 36. No. 918, Junz 28, 1895. 


French Tramway Company.— We learn from La 
Semaine Electrique that a new society, known as the “ Tramways 
Internationaux,” having for its object the installation and working cf 
clectric tramways at Galatz, Braila, Szegedin, Alba, Arad, Constanti- 
nople, &c., has been founded. Oue special feature is that the 

ower will be furnished by gas motors, the founders of the concern 
ing also proprietors of gas works in different towns. 


Prince of Wales and Electric Traction.—Addressing 
the Fifth International Railway Congress at the Imperial Institute, 
on Wednesday, the Prince of Wales said :—“ Electrical traction will 
present a field for your inquiries, as yet comparatively unexplored ; 
and on the subject of light railways you will be able to give us infor- 
mation on a question which is of growing interest in this country, 
and in the discussion of which our Parliament is at present engaged. 
To all these subjects you will bring not only profound knowledge, but 
a desire, I am sure, to exchange information which must be of udvan- 
tage to all who take part in your discussions.” 


Tramways Institute of Great Britain and Ireland. 
—The annual general meeting was held at the Holborn Restaurant 
yesterday, when, after the ordinary business had been considered, 
papers were presented on “Traction and Lighting by the Inter- 
national Electric Storage Accumulators,” by Mr. A. G. New, and 
“Thwaite & Cawley’s System of Electric Haulage,” by Mr. George 
Cawley, M.I.M.E. The annual dinner was held at the Holborn 
Restaurant in the evening. 


TELEGRAPH AND TELEPHONE NOTES. 


Presentaticn.— We understand that the staff of the 
Indo-European Telegraph Company have presented to Mr. Andrews, 
the managing director, a handsome silver casket in celebration of his 
completion of 25 years’ control of the management. During this 
long period Mr. Andrews has rendered distinguished services to 
Indian communications. The Times states that “The accuracy and 
_—— with which the 7imes’ special despatches have been regu- 

rly transmitted from India—notably during the visit of the Prince 
of Wales, the Ilbert controversy, and the military expeditions—were 
creditable alike to the Indian Government Telegraph Department 
and the Indo-European Company.” 


The French Cable to Madagasear.—La Semaine Llec- 
trique says that the French Government has worked since April 11th 
in connection with the international telegraph service, the cable which 
connects Mozambique and Majunga. Madagascar has to resign itself 
to the following conditions in connection with this cable :—(1.) 
Majunga is the only office on the island to work the service. (2.) All 
telegrams (received and despatched) are under control at Majunga. 
(3.) Messages in clear French, English, or Portuguese languages only 
admitted. (4.) Press telegrams addressed to the news agencies and 
newspapers to be written in French and in clear language. (5.) The 
charge per word for press telegrams from Mozambique to Majunga 
will be 1.65 francs. 


The National Telephone Company.—This company has 
deposited a petition at the Private Bill Office of the House of Lords, 
in opposition to the Southend Corporation Bill. 


The Telephone Service.—We take the following from 


the Financial News :— 
“ TRESPASSERS WILL BE PROSECUTED.” 


“ In common, we presume, with other subscribers, we have received 
from the National Telephone Company the following minatory cir- 
Notion Tro SUBSCRIBERS. 


“* Tt has been brought to the company’s notice that in several cases 
subscribers are habitually allowing non-subscribers to use their in- 
struments, and in other cases subscribers have received messages on. 
behalf of non-subscribers, and sent their clerks out to deliver such 
messages. Such practices are not only a violation of the agreement 
entered into by the subscriber with the company, but also contravene 
the license of the Postmaster-General under which subscribers are 
enabled to have exchange facilities, and the company have power 
under their agreement to cancel the contract of any subscriber who 

i is the above-mentioned conditions. 

“ «The company feel that it is only necessary to call its subscribers’ 
=_— to these irregularities to ensure their discontinuance in the 

ure. 


“* Head Offices— 
“* Oxford Court, Cannon Street, E.C.’ 


“ As we have not been guilty of the criminal conduct referred to, 
our conscience is easy, but the occasion seems a suitable one for the 
issue of a circular which we have had in contemplation. Here it is 


“* Ww. E. L. Gamne, General Manager. 


To THE CoMPANY. 


“ *Tt is within our knowledge that in many cases subscribers are 
habitually unable to use their instruments, owing to defects in the 
company’s system, and to the arbitrary conduct of the operators. In 
other cases, and owing to the same causes, subscribers are continually 
receiving messages not intended for them, while the voice of the sub- 
scriber with whom they are supposed to be in communication is in- 
audible. Such a state of affairs is not only a violation of the under- 
standing which leads one to become a subscriber, but also fully justi- 


fies the action of the Postmaster-General and others in trying to 
make some fresh arrangement which will ensure that subscribers shall 
have the exchange facilities they pay for. The subscribers have 
power to refuse to renew their contracts, and many of them would do 
so were it not that they hope for a better state of affairs as the result 
of the Select Committee’s report. 

“*The subscribers would feel—were it not that experience has 
proved the contrary—that it would only be necessary to call the com- 
pany’s attention to the inefficiency of its service in order to secure its 
improvement in the future.’” 


The Pacific Cable—A Dalziel telegram from Brisbane 
on Tuesday states that in the Governor’s speech at the opening of 
Parliament the foremost place was given to the Pacific cable, which 
he declared to be of such vital importance to Queensland that, if the 
other Australian colonies refused co-operation, the Government would 
urge the construction and maintenance of the cable at the joint ex- 
pense of Great Britain, Canada, and Queensland alone, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—The Belgian State Railway Authorities in 
Brussels are at present inviting tenders for the supply and erection 
of plant for the electric lighting of the railway station, the loco- 
motive shed, and the carriage and waggon shops at Schaerbeek-Nord. 
The contract does not include the supply of the necessary engines, 
boilers and shafting, but comprises the dynamos, switchboards, con- 
ductors, masts, lamps, &c. Tenders are to be directed to the 
Chemins de Fer d ‘Etat Belge & La Bourse, Brussels. 


Blackburn,—July 13th. Tenders are invited for wiring 
the Town Hall. 


Bristol.—The Committee of Visitors of the Bristol 
Lunatic Asylum, Fishponds, are inviting tenders for supplying and 
fixing the necessary wires, lamps, &c., for lighting the building by 
electricity. Further particulars will be found in our advertisement 
pages. 

Dewsbury.—July 8th. Tenders are invited for the 
wiring of their premises for the Committee of the Dewsbury 
Pioneers’ Industrial Co-operative Society, Limited. Particulars from 
borovgh electrical engineer, Mr. J. B. Mitchell, Electricity Offices, 
Bradford Road. 


France.—July 6th. Tenders are invited for the supply 
of two lots of paper-insulated electric cables. Tenders are to be sent 
to the Direction Genérale des Postes et des Telegraphes, 103, Rue de 
Grenelle, Paris. 


France.—August 11th. The Municipal Authorities of 
Ille-sur-Tet (Pyrénees Orientales) are inviting tenders for the conces- 
sion for the electric lighting of the town. Tenders should be directed 
to the Mairie d’Ille-sur-Tet (Pyrénees Orientales), France. “A 


Motherwell.—July 1st. Tenders for the electric lightin 
cf a new hospital which is being erected near Motherwell for the 
County Council of Lanark must be lodged by Monday next. 


Preston.—July 1st. Tenders have to be delivered by 
Monday next for the wiring and fittings required for the lighting by 
electricity of the Town Hall and Public Hall Buildings. Particulars 
2 be obtained from the Borough Engineer’s Office, Town Hall 

reston. 


Rangoon.—November 4th. The Municipal Committee is 
inviting tenders for electric lighting. Particulars to be obtained from 
Messrs. Ogilvy, Gillanders & Co., 67, Cornhill, E.C. 


Roumania.—July 29th. The Municipal Authorities of 
Braila, Roumania, are inviting tenders for the concession for the con- 
—— and operation of an electric tramway along the main streets 
of the town. 


Spain.—July 4th. Tenders are invited for the supply of 
40,000 white porcelain insulators and 10,000 grey ditto. Tenders are 
to be directed to the Registro General, Direccion General de Correos 
y Telegrafos, Madrid. 


Spain.—July 5th. Tenders are being invited for the 
supply of 25,000 zinc cylinders for Callaud batteries. Tenders are to 
be sent to Registro General, Direccion General de Correos y Tele- 
grafos, Madrid. 


St. Helen’s.—July 2nd. Tenders have to be lodged by 
Tuesday next for the supply of the Corporation boilers, alternators, 
switchbuards, cables, transformers, &c., &c., in connection with the 
proposed electric lighting of the borough. 


Southampton.—As will be seen from our “ Electric 
Lighting Notes,” the Harbour Board intend inviting tenders for 
electrical power plant. 


CLOSED. 


Bedford.—The Town Council has accepted the tender of 
ae, J _— & Phillips to supply two transformers and accessories 
a 
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Cardiff.—Lighting of Messrs. Hancock’s Brewery, 
Penarth Road. 


List of Tenders :— 

Messrs. Fergus & Co., Cardiff iss 1,245 0 0 
» Clay Bros. & Co., Cardiff*... 1,337 17 0 
» Strode & Co., London oo 1,387 0 0 
» Saunders & Co., Cardiff... ar 1,420 0 0 
» Knapman, Hodder & Co, Cardiff ... 1,420 6 0 
» Lewis & Fletcher, Cardiff ... — 1477 0 0 
» Laing, Wharton & Down 1,572 10 0 
» Wilson, Aberdare 1,578 19 0 
»  Haston Anderson 1,579 15 0 
»  FParclay, London ... 1,640 0 0 
» Clarke, Chapman & Co. 1,705 0 0 


* Accepted tender. 


Chester.—As we have already stated, the tender of 
Messrs. T. Parker, Limited, was accepted for electric lighting plant 
for the City Council. We now learn that the following were the 
tenders sent in for the work :— 


Alternate Current System. 


Fowler & Co. . £14,893 
Siemens & Co. ... 14,800 
Manchester Edison-Swan Company ... 12,446 
Electric Construction Company 11,755 
Brush Electrical Engincering Company (this 

tender did not include the street lighting)... 8,922 

Continuous Current System. 

Electric Construction Company . £14,847 
T. Parker, Limited oie ee 14 200 


NOTES. 


Water Circulation in Steam Boilers.—The Dubian 
system of positive water circulation is treated of in a 
pamphlet written by M. Hyppolyte Fontaine for the com- 
pany which is exploiting the Dubian system. This system, 
in brief, consists in partially enveloping the hottest parts of a 
boiler in a shell open below to the coolest part of the boiler, 
and communicating above by a series of tubes with the 
steam space, Thus ina Cornish boiler the furnace tube is 
enveloped by a casing open to the shell bottom and with a 
flat top and a water space of 2 or 3 inches separating the 
casing from the flue. Through the flat top of the case pro- 
ject a considerable number of small tubes, the lower ends of 
which are cut to a bevel and the upper ends which come 
through the flat top of the casing project above the 
water level in the boiler and discharge mixed water 
and steam against a shield above. The action is that of 
the Geyser. Steam collects in the casing and dis- 
places the water until the level of this falls below the 
openings of the bevel-ended tubes. In escaping up the 
tubes the steam entrains much water, and when a boiler 
has got fairly to work the action is steady and continuous, 
so that in a very little while all the contents of the boiler 
will pass through the tubes, and there will be steady circula- 
tion through the boiler and casing. The same principle is 
carried out in Elephant or water tube boilers, and particulars 
are given of some seven boilers fitted with the apparatus 
from which it would appear that, by means of this apparatus, 
the output of a boiler can be very greatly augmented with- 
out reduction of efficiency in any case, and in others with 
better results per kilo. of fuel, as well as increased output, 
these results being achieved by a reduction of chimney tem- 
perature, even with increased furnace temperature, which 
appears strong evidence of the increased efficiency of the 
water as a cooling agent as it sweeps over the plates, as, 
indeed, ought to be anticipated. It is correctly claimed that 
there are no moving parts in the apparatus, that it is a safe- 
guard against overheating, which we think probable, and 
that it increases the power of a boiler, and may thus be made 
to bring about a reduction in their size and weight, and 
of course in the bulk and cost of brickwork. There 


is nothing about the apparatus to lead us to suppose 
that it could be other than an advantage. Those who are 
- ed interested can no doubt obtain a copy of Mr. 

ontaine’s paper from the Société Universelle des Emulseurs 
de Vapour, 111, Boulevard Magenta, Paris. It is too long 
for reproduction, and, besides, has numerous illustrations 
showing the application of - the system. 


The Slavianoff Electric Welding System.—In an 
article on “ Electric Welding,” the Western Electrician, of 
Chicago, describes the Slavianoff system. It is claimed, says 
our contemporary, that this is an improvement on both the 
Thomson and Benardos systems, and has been in successful 
operation in Russia for several years at the Perm Gun Works 
and elsewhere. The essential principle is contained in the 
supply of molten metal to the fractured part, of the same 
nature as that of which the object to be repaired may be 
composed. The inventor, indeed, has adopted for European 
practice, as applied to his invention, the not very happy title 
of the “ Slavianoff smelting system,” accentuating the point 
defined by the term smelting in contradistinction to other 
processes. Both electrodes in the Slavianoff system are of 
metal, one electrode being provided by the object to be 
operated on, the other by metal of the same kind in the form 
of a circular bar, which during the operation is gradually 
melted down. Some repairs of a similar nature to those 
effected in usual practice at the Perm Works are said to offer 
almost an insuperable difficulty to even the latest practice of 
other systems in this direction. The process is described to 
be, in all its details, one of the greatest certainty, ease, and 
convenience. The metal electrode affording the supply of 
molten metal is self-regulated by means of a spring 
and solenoid, by means of which its uniform posi- 
tion while melting may be automatically maintained. 
This regulating apparatus occupies but little space, 
and is so arranged that in case of an accident to the 
dynamo the workman can at once throw the whole apparatus 
out of operation. In addition to the regulating mechanism 
referred to, there is a solenoid, and also a commutator 
arranged in the electrical circuit. As the heat given off at 
the negative pole is about double that of the positive, an 


arrangement is made so that the current may be reversed at 


will in order to bring any or either, or any part, to a higher 
temperature. it may be mentioned that this variation in 
the current direction is accompanied with an cffvct on the 
chemical construction of the metal; it being possible, for 
instance, to produce a hard white or soft gray iron. The 
chief operations connected with the Slavianoff procets are 
briefly as follows :—The mechanical preparation of the 
object to be treated ; the formation (where necessary) of the 
mould ; the heating up prior to casting ; and, finally, the 
casting operation itself. A good joint is of course dependent 
on an uninterrupted metallic surface, and as the formation 
of a layer of oxide would prevent a homogeneous joining of 
the surfaces, pulverised glass is sprinkled over the metal 
bath, which forms a thin skin that excludes the air. It is 
claimed that this process is applicable to all commercial 
metals—cast-iron, wrought-iron, copper, bronze, &c., all 
being perfectly utilisible for the Slavianoff system. It is 
also claimed that an economy is ¢ffected over the Benardos 
system by the whole of the electric energy, part of which, in 
the process referred to, is expended in the heating of the 
carbon electrode, being applied to the direct operation, 
while, further, the metal at the point of repair is not rendered 
undesirably hard. 


Okonite in Competition,—In the Note which we pub- 
lished last week on page 782, it was stated that the tests 
which had been forwarded to us were made by Mr. James 
Swinburne. A further communication from the correspondent 
who sent us the figures states that the okonite was not tested 
by Mr. Swinburne, but that the figures relating to this 
material were taken from Dr. Fleming’s report, and com- 
pared with the tests which Mr. Swinburne carried out on 
Henley’s cable. The error is entirely due to our correspon- 
dent’s first letter, and we would urge upon those who favour 
us with communications of a technical nature, the desirability 
of doing so early in the week, so that if any mistake is dis- 
covered, there would be time to rectify it before going to press. 


St. Thomas’ Charterhouse School,— This schocl 
which has been so phenomenully successful for years past in 
carrying off valuable scholarships, and which, since the 
establishment of scholarships by the London County Council, 
has won no less than 13 Junior and 1 Intermediate Scholar- 
ship, has just had seven candidates out of eight selected for 
the final competition for the £130 Intermediate Scholar- 
ships. In addition to this, eight boys were chosen to com- 
pete in the finals for the Junior Scholarships. 
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Submarine Telegraph Cables: Their International 
Aspect.—Under the heading, “ France and England : Sub- 
marine Cables,” a French contemporary publishes the 
following :—The question which at present agitates political 
circles in France and England is that of submarine cables, in 
view of the situation of inferiority created for France from a 
military point of view ; by the practical monopoly which the 
English Government can exercise over communication by 
submarine cable. Taking the hypothesis of a war between 
England and France, the Journal des Débats indicates that 
the news of hostilities cannot be telegraphed to French 
vessels, and to her Indo-China colony, excepting through the 
English cable of the Eastern Telegraph Company, which 
touches Aden, Bombay, Madras, and Singapore ; that is to 
say, four times in English territory. Now, the conditions of 
contract of the British Companies imposes upon them 
the three following obligations: —1. The despatches 
of the Imperial and the Colonial Governments will 
always take priority of all others when necessary. 2. 
No foreigners will be employed in the service of the com- 
panies, and no line will pass through foreign offices or under 
foreign control. 3. In case of war the employés of the com- 
panies will be replaced by Government officials should the 
Government desire it. That, under these conditions, the 
telegrams of the French Government should reach their 
destination, of if they do arrive that they should have been 
subjected to neither delay nor to alteration is a matter to be 
much doubted. One has only to recall in this connection 
the singular interruptions of the Eastern Telegraph Com- 
pany during the Siamese troubles. It is useless to insist on the 
critical situation of French vessels left to help themselves with- 
out communication with the mother country in the presence of 
an enemy’s squadron five times their superior, and which can 
easily be reinforced from the naval divisions of the Pacific 
and Australia. It is also useless to detail the dangers 
run by the Indo-Chinese colony, subject to invasion in a few 
days by the English army in India. In the Atlantic, the 
situation is quite as perilous. It is true that there is a 
French cable from Brest to New York, but the West Indies 
can only communicate with the capital through an English 
line. English, also, are the lines which unite France to 
Senegal, to Madagascar and to Réunion. The Journal des 
Débats gives a cry of warning, which is only too well 
justified ; it points ont the astonishing indifference with 
which this important question of cables is met with by the 
Ministers and in the Chambers. It demands that this want 
of care, which has lasted so long, should come to an end ; 
that the Government should open its eyes, and, contrary to 
usual rule, should not require the hard lesson of experience 
before acting. 


Obitaary.—We much regret to announce the death of 
Colonel O. V. Hoskizer on the 23rd inst. at Copenhagen. 
He was born in that city on the 25th of June, 1829, and 
after having passed the Danish Military High School, and 
the lower military grades, he served in the Dano-German 
war in 1864 at the defence of the fortress of Fredericia. 
After the war he served as captain—afterwards colonel—of 
the Royal Engineers, and was in 1867 appointed chief of the 
Telegraph Corps, remaining in the Army until 1890, when 
he retired. For several years Colonel Hoskicen was aide-de- 
camp to His Majesty the King of Denmark, and on different 
occasions he acted in a similar position to various of the 
Royal visitors at the Danish Court. With his extensive 
technical knowledge, his energy and his linguistic attain- 
ments, he naturally took an active and leading part in several 
industrial undertakings in his native country, and he was a 
prominent member of several technical and learned associations, 
among these being the Technical Society of Copenhagen, of 
which he was president. With the Great Northen Telegraph 
Company he was connected almost from its formation. During 
the manufacture and laying of the company’s cables in China 
and Japan he was their controlling engineer, and acted in a 
similar capacity on several subsequent occasions, afterwards 
joining the board of directors of the company. His kind- 
ness, affability, and never-failing courtesy won for him many 
friends, not only in his own country but also abroad, and 
especially here in England, where he was a frequent visitor. 
Colonel Hoskizer was the author of several works in Danish, 
and in this country his “ Guide for the Electric Testing of 
Telegraph Cables,” which has passed through three editions, 
is well known, and has a wide circulation. 


Telegraph Material for Central Africa.—There is, 
says the Engineers’ lron Trade Advertiser, being shipped in 
Glasgow Harbour, on board the steamer Jsle of Dursey, 250 
miles of telegraph material, weighing. over 400 tons, destined 
for Blantyre, Central Africa. There it will be used in the 
construction of Mr. Cecil Rhodes’s telegraph line from Cape 
Town to Uganda. Southward from Blantyre the line has 
been practically completed, with the exception of a short 
stretch through Portuguese territory, which intervenes in the 
district of the Zambesi. This portion will, however, be soon 
completed, when telegrams will be transmissible from Britain 
to Blantyre without interruption. The projected extension 
to the north, for which the material is now being shipped, 
will proceed from Blantyre by Lake Nyassa to Karonga, 
and thence to Abercorn, at the southern extremity of Lake 
Tanganyika, from which the line will pass along the 
western side of that waterway. The material is being taken 
out for the African Trans-Continental Company by the 
African Lakes Corporation of this city, who have undertaken 
to deliver it at Chikwawa, which is situate on the Upper 
Shire, in British Central Africa. The ocean steamer /s/e of 
Dursey will ran alongside the African Lakes Corporation’s 
floating hulk Britannia, which is moored off Chinde, at the 
mouth of the Zambesi River. The telegraph material will 
be placed on board the Aritannia, whence it will be dis- 
charged into the Corporation’s stern-wheel steamers, and by 
this means conveyed along the Zambesi and the Shire Rivers. 
The telegraph posts are lightly made of steel, as wooden 
poles would soon be destroyed by the white ants which infest 
the district. 


The Invention of the Electro-Magnetic Telegraph.— 
At irregular intervals, extending over a period of 40 years or 
more, the invention of the electro-magnetic telegraph has 
been the subject of controversies which frequently have been 
bitter in tone, and, thus far, almost entirely fruitless so far 
as relates to any permanent settlement of the question. 
Among the reasons for this unsatisfactory state of affairs has 
been the intense personal bias of many of those taking part 
in the controversy, and the disconnected manner in which it 
has been carried on. With a view to definitely settling, as 
far as that may be possible, the relative status of the various 
claimants to honours in connection with the invention, the 
Electrical World of New York will shortly begin the publica- 
tion of a series of articles from the pens of recognised 
authorities, who will treat the matter in a dispassionate 
spirit, and with reference only to the facts involved. 
Among those who will contribute to the discussion will be 
the two leading telegraphic authorities of the United States, 
whose articles will commence the series. Following will be 
articles giving the English, French, and German views of 
the case, each by a writer of recognised authority in his re- 
spective country. The concluding articles, several in number, 
will be in the nature of rejoinders, and deal with the facts 
brought out in the main article. The five leading articles 
have been under preparation for some months, and will 
contain the results of an exhaustive study of every side of 
the question, and bring forth for the first time a number of 
interesting points bearing on the early history of telegraphic 
invention. The series will be profusely illustrated, and will 
not only form a contribution of permanent value to tele- 
graphic history, but will also, we trust, definitely end a dis- 
cussion which has given rise to much bitter feeling. 1t was 
the intention to begin the publication of the series simul- 
taneously with the Morse commemoration, but the prepara- 
tion of the cuts will necessitate a delay of several weeks. 


The Multivolt Battery.—The Boynton “ semi-short- 
circuited ” battery (to which we alluded in a recent issue), 
devised by our ingenious American friends, is being run the 
gamut of the American electrical papers, and is being de- 
scribed in the most approved “circular” style. Do the 
editors wilfully blind their eyes to the absurdity of the 
arrangement, or are they grossly ignorant of elementary 
electrical facts ? 


Running in Parallel.—We notice that another electrical 
engineer has joined the army of Benedicts. Mr. P. A. H. 
McCowen, M.I.E.E., engineer to Belfast Corporation, was 
married at Clifton on Wednesday, June 26th, to Miss Green- 
slade. We wish the happy couple a synchronous career, 
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Meeting of the Société Internationale des Electri- 


ciens.—The ordinary meeting of the Société des Electriciens 
took place June 5th, 1895, with Dr. D’Arsonval in the 
chair. M. Paul Janet, the secretary, analysed the report of 
Messrs. Gin and Leleux, on the electrolysis of sugared 
liquids. This report contains a series of results of experi- 
ments on the resistance of solutions of saccharose, the 
density and the temperature being varied. The writers gave 
a number of complicated formule. In their experiments 
they assumed a density of current of 1 ampere per square 
decimetre. The only practical facts worthy of note are the 
following :—The counter-electromotive force of polarisation 
varies from 6 to 2°2 volts; the quantity of liquid electro- 
lysed is 7°46 grammes per ampére-hour; the power required 
for the electrolysis is 29 kilowatts with electrodes having 20 
equare metres of surface, and separated by a distance of 5°8 
centimetres. M. Potier made several observations with 
regard to this paper. M. Grosselin then spoke of concentric 
canalisations. He has specially studied the question of the 
coating of the outer cable, referring briefly to the errors 
made up to the present, and the arrangements that ought to 
be adopted. In England it is customary to connect the 
outer conductor to earth; in Europe, on the contrary, the 
two cables are insulated. The insulation of the outer con- 
ductor with regard to the earth is lower than that of the 
inner conductor, often amounting to only half or one-third 
of this latter insulation. From experiments performed in 
Paris on the Sector of the Champs Elysées, M. Grosselin 
found that the insulation of the outer conductor with regard 
to the earth was useless, and that it would be an advantage 
from an economical point of view to suppress it. M. Gros- 
selin then discussed the results of experiments performed at 
Vienna by M. Neustadt, and at Cologne, Paris, and Zurich, 
and he arrived at the conclusion that it would certainly be 
simpler to put the outer conductor to earth according to the 
English method. 


Resuscitation after Electric Shock,—Despatches from 
New York state that on 21st inst., at Rochester (N.Y.), an 
employé, aged 33 years, at the works of an electrical com- 
pany, accidentally received a shock of current at 2,000 or 
3,000 volts. It is stated that for fully three-quarters of an 
hour he lay apparently dead, with his right leg and arms 
terribly burned. Finally, however, owing to the strenuous 
exertions of a physician who had been called in, and three of 
Grover’s fellow workmen, signs of life became manifest, and 
natural breathing, at first hardly perceptible, returned. The 
patient shortly afterwards opened his eyes and recognised 
the doctor, who ordered the work of resuscitation to be con- 
tinued. This was done until life was restored in every 
muscle of his body. In 90 minutes he was sufficiently well 
to be transferred to his home. Grover has a deep hole 
burned in his leg, and another burn several inches long on 
his side ; nevertheless, his recovery is believed to be assured. 


Bordeaux Exhibition—A feature of interest at this 
Exhibition will be the electric house, which a contemporary 
says will be replete exteriorly and interiorly with every 
appliance of luxury and utility which electricity applied to 
home life can supply. In the basement will be situated the 
apparatus generating the electric energy required for the 
service of the hou:e. There will be baths electrically 
warmed ; an electrically equipped culinary department; a 
house for the electric motor bicycle; un electric lift rising to 
all floors; state apartments fitted with electric bells, light, 
telephones, and thcatrephones ; dressing rooms and annexes 
fitted with every appliance for the toilet and sanitation ; 
automatic electric fire-alarms; a dark room electrically fitted 
for photographic pursuits, and crowning all in the tower 
surmounting the building, an electric light illuminating the 
gardens of the Exhibition. 


American Society of Mechanical Engineers,—We 
have received a copy of the programme of this society’s 
meeting, which was to be held at Detroit, Mich., from June 
25th to 28th. There are few papers on electrical subjects, 
the most pointedly electrical being that of Mr. D. C. Jackson, 
to be read to-day, on “ Tests of a Combined Electric Light 
and Electric Railway Station.” 


The Influence of Cold on Magnetism.—At a meet- 
ing of the Paris Academy of Science some months ago 
Mons. Raoul Pictet described some experiments which 
he had been conducting with a view to determining the in- 
fluence of low temperature on the power of attraction of 
permanent magnets. The magnet employed was an old one 
of horse-shoe shape, and formed of three pieces. It weighed 
4935 grammes. At one time in its history it could support 
4,275 grammes ; but having been left without its armature 
attached for some years, it could only support 3,226°5 
grammes. After describing the details of the arrangement 
by means of which the temperature of the magnet was lowered, 
the mean results of four sets of experiments are given at 
temperatures ranging from + 30°C. to — 105°C. From 
these we select the following :— 


Force of magnetic 


Temperature of 
attraction. 


the magnet. 


+ 30°C.... wie 5731 grammes 
58°48 
— 20°C.... 63 93 ie 
— 40°C.... 66°70 
— 80°C.... 72°70 
— 100°C.... 75°80 
— 105° C.... 76°64 


Mons. Pictet closes his paper abruptly, and does not suggest 
that there is any relation shown between the values for the 
force and the temperature at which it was determined. 


Fire at Sardinia Street Station —On Monday night 
the Sardinia Street station of the Metropolitan Electric 
Supply Company was destroyed by a fire which broke out in 


’ the upper floor at about 6.15. The premises consist of a large 


building of two, three and four floors, about 80 feet long 
and 50 feet wide. The fire raged for three-quarters of an 
hour. The general interruption in the supply in the district 
served by this station was only of a short duration, and 
by 8.30 o’clock most of the theatres and other important 
buildings in the neighbourhood of the Strand were lighted 
as usual. This was due to the company’s system of trunk 
mains, which enables the various stations to assist each other 
in case of need. Unfortunately, owing to all the connec- 
tions at Sardinia Street being destroyed by the fire, it was 
impossible to immediately connect up all the company’s dis- 
tributing mains. Service is being rapidly resumed to all 
consumers. We are informed that the origin of the fire is 
not quite clear. The damage was confined to dynamos, roof, 
&c. The inter-connection of the stations of this and nearly 
all other London supply companies is wise. Had it not 
been for this arrangement, the inconvenience must necessarily 
have been far greater. 


The Electric Cables of the Paris Compressed Air 
Company.—The work of renewing the old electric cables of 
the Paris Compressed Air Company is still proceeding. We 
hear the company has definitely adopted the Siemens and 
Halske armoured lead-covered cables. These cables are 
placed directly in a layer of sand in the earth. The whole 
of the mains are to be re-laid on this principle. This has 
just been done on the Boulevard Sebastopol, from the prin- 
cipal boulevards to the Rue de Rivoli. When we consider 
that this is at least the third time that the Paris Compressed 
Air Company has changed its system of canalisation, we can 
form an idea of the enormous expense entailed by these 
changes. We may add that the concessions granted by the 
City of Paris to the electrical sectors are for 18 years only, 
and date from 1889. Only 12 years are unexpired, and this 
time is not sufficient to recover from such a heavy outlay. 


Wednesday's Storms.—Thunderstorms accompanied by 
very vivid flashes of lightning visited a large number of 
rovincial districts, causing fatalities at Darlington and 
ortlaw, Co. Waterford. In the South Berkshire district 
telegraph wires on the railway were fused. 

The Telephone Committee.—It is expected that this 
Committee will issue its report before Parliament dissolves, 
and that the change in the Ministry will not affect the carry- 
ing out of the Committee’s recommendations. 
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Mishap on the City and South London Railway.—On 
Saturday morning last the last coach of one of the trains left 
the rails on entering the Oval Station. No one was injured. 


NEW COMPANIES REGISTERED. 


Electric Organ Company, Limited (44,344).—This 
company was registered on June 15th, with a capital of £110,000, in 
£1 shares (55,000 preference), to enter into several agreements with 
the Hope-Jones Electric Organ Company, Limited, R. Hope-Jones, 
and others, and to carry on the business of organ and musical instru- 
ment builders and manufacturers, electricians, and manufacturers of 
electrical, pneumatic, and other apparatus. The subscribers (with 
one sbare each) are :—T. Threlfall, 19, Hyde Park Terrace, W., agent; 
R. Hope-Jones, Prenton Road West, Birkenhead, electrical engineer ; 
H. C. Howard, C.A., 17, Coleman Street, E.C. ; A. W. Speed, Birkdale, 
Southport, secretary; A. Foxworthy, 1, Maple Street, Birkenhead, 
clerk; K. Hope-Jones, Lincoln Street, Lincoln; H. R. Tery, 104, 
Princes Road, Bermondsey, clerk. The number of directors is not to 
be less than three nor more than nine. The first are:—J.E. Austin, 
A. W. M. Bosville, R. Hope-Jones, R. Threlfall, and J. M. White. 
Qualification £100. Remuneration £100 each per annum and £50 
= - chairman. Registered by Barrell & Co., 23, Coleman 

treet, E.C. 


Wirrall Engineering Company, Limited (44,369).— 
This company was registered on June 18th, with a capital of £3,000 
in £1 shares, to enter into an agreement with W. Alexander, of 76, 
Hamilton Street, Birkenhead, civil engineer, and W. E. Thompson, 
and to carry on the business of mechanical and electrical engineers, 
boiler makers, ironfounders, millwrights, &c. The subscribers (with 
one share each) are :—W. Alexander, 76, Hamilton Street, Birken- 
head, engineer; P. L. Birley, Kirkham, Biston, gentleman; A. 
Alexander, 28, Rocky Bank Road, Birkenhead, gentleman; W. Donald, 
38, West Bank Road, Birkenhead, surveyor; W. E. Thompson, 76, 
Hamilton Street, Birkenhead, engineer; T. E. Hassall, Queen’s 
Insurance Buildings, Liverpool, stockbroker; W.H. Cockran, 9, Cook 
Street, Liverpool, barrister. Registered, without articles of associa- 
tion, by T. T. Hull, 22, Chancery Lane, W.C. 


Cork Electric Light and Power Company, Limited 
(1,85").—This company was registered in Dublin on the 15th inst. 
with a capital of £1,000 in £1 shares, to enter into contracts for 
electric lighting, and to supply, manufacture, fix all motors, gene- 
rators, converters, meters, lamps, materials, batteries, whether pri- 
mary or secondary, and appliances in connection with the business of 
the ccmpany. The subscribers (with one share each) are:—M. 
D. Daly, Clove Hill, Cork, merchant, J.P.; E. Hall, Peneburst, 
Blackrock, Cork, merchant ; E. Morrough, Lee Villa, Sunday’s Well, 
Cork, merchant, J.P.; J. Dwyer Ardnolee, St. Luke’s, Cork, mer- 
chant, J.P.; J. Reardson, Grenville Place, Cork, wine merchant; E. 
McGrath, 70, Patrick Street, Cork, stationer; H. Dale, Riversview, 
Cork, merchant, J.P.; J. Pike, Dunsland, Glanmire, Cork, mer- 
chant; G. McCarthy, Park View, deputy county treasurer; Henry 
Hill, 28, South Mall, Cork, architect; C. Reilly, 11, York Terrace, 
Cork, merchant ; H. Scott, Park View, Cork, merchant; R. J. Julian, 
Park View, Cork, rate collector; R. A. Atkins, 91, South Mall, Cork, 
merchant, J.P. This company shall be governed by the regulations 
—9 Table A. Registered by Maurice Healy, 37, South Mall, 

rk. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


London Health Electrical Institute, Limited (37,212). 
—The annual return of this company was filed on April 24th; 6,007 
shares have been taken up out of a capital of £10,000, and 6,000 have 
been issued as fully paid ; £7 has been called and paid on the rest. 


Railway Electric Reading Lamp Company, Limited 
(36,749).—This company’s annual return was filed on May 15th, when 
only seven shares were taken up out of a capital of £100,000, in £5 
shares, and no calls made. 


Parish Lighting Company, Limited (43,233).—The 
registered office of this concern was, by notice filed on May 15th, re- 
moved to High Street, Chester-le-Street, County Durham. 


London Platino-Brazilian Telegraph Company, 
Limited (12,093).—The annual return of this company was filed on 
May 29th, when 37,548 shares were taken up out of a capital of 
£400,000 in £10 shares, and paid for in full. 


India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited (1,122 C).—The annual return of this company 
was filed on May 11th. The capital is £812,000 in £10 shares, and 
50,000 have been taken up and paid for in full. 


Indo - European Telegraph Company, Limited 
3,953 C).—This company’s annual return was filed on May 20th.’ 
ut of a —— of £450,000 in £25 shares, 17,000 have been taken 

up, and paid for in full. 


Kennedy Storage Battery Company, Limited 
(37,063).—The return for 1894 of this company was filed on May 11th. 
The capital of £100,000 in £1 shares has been issued as fully paid. 


Telephone Company of Egypt, Limited (17,824).— 
The annual return of this company was filed on May 8th last. The 
capital is £100,000 in £5 shares (16,000 preferred and 4,000 deferred). 
12,000 preferred and 4,000 deferred have been taken up, and issued 
as fully paid. 71 preferred have also been taken up, and the full 
amount has been called and paid. 


South African Lighting Association, Limited 
(27,609).—The annual return of this company was filed on May 27th, 
when 4,070 shares were taken up out of a capital of £50,000 in £10 
shares. 105 have been issued as fully paid, and the full amount has 
been called on the rest. £39,510 has been paid, and £140 remains 
unpaid. 

Thetford Electric Light and Power Company, 
Limited (31,770).—This company’s return for 1894 has recently 
been filed. 3,680 shares have been taken up out of a capital of 


£5,000 in £1 shares, and the full amount has been called. £3,665 
has been paid, leaving £15 in arrears. 


CITY NOTES. 


Liverpool Electric Supply Company, Limited, 


A mexEtine of shareholders was held on Saturday last, at the Sale- 
room, Exchange Station Buildings, when resolutions were passed (1) 
confirming the agreement entered into with the Corporation for the 
sale of the company’s undertaking ; (2) authorising the application to 
Parliament for the necessary Act to carry the above agreement into 
force, and for the appropriation and distribution of the assets of the 
company. The sale is subject to the extension of the city boundaries 
being carried through in the present session, and it will enable the 
company to distribute among its shareholders a sum equal to £8 2s. 
per share. The resolution requires confirmation at a subsequent 
meeting. 


Electrical Company, Limited.—At the general meeting 
of this company, held on June 25th, Mr. F. T. Eggers was elected as 
a director. A resolution was passed. by the board appointing Mr. 
F. T. Eggers managing director, in which capacity he will act from 
this date. It was also decided that an important increase of capital 
will take place at the fall of the year. 


County of London and Brush Provincial Electric 
Lighting Company.—The directors have declared an interim 
dividend for the half-year on the preference shares at the rate of 
6 per cent. per annum, calculated from the due date of payment on 
the £2 per share paid up. 


Angle-Portuguese Telephone Company, Limited.— 
Coupons No. 15 of the first mortgage, and No. 10 of the second 
mortgage debentures, will be paid, less income-tax, by Parr’s Banking 
Company and the Alliance Bank, Limited, on and after the 1st prox. 


The West Coast of America Telegraph Company, 
Limited.—The coupons due 30th inst. on the debentures of this com- 
pany will be paid by Messrs. Barclay & Co., Lombard Street, and 
should be left three clear days fur examination. 


Stock Exchange Notices,—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to—Chelsea Electricity Supply Company, 
Limited, 10,277 ordinary shares, Nos. 1 to 10,277; £60,000 44 per 
cent. debenture stock (1895). 


City of London Electric Lighting Company, Limited. 
—The transfer books of the 5 per cent. debenture stock will be closed 
from 24th to 30th inst., both days inclusive, for the purpose of pre- 
paring the interest warrants. 


Eastern Extension Telegraph Company, — The 
directors have declared an interim dividend for the quarter ended 
March 31st of 2s. 6d. per share, free of income tax. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending June 23rd, 1895, amounted to £794; week ending June 24th, 
1894, £863; decrease, £69; total receipts for half-year, 1895, £23,093, 
corresponding period, 1894, £22,618; increase, £475, 


The Liverpool Overhead Railway Company. The receipts of this railway 
for the week ending June 23rd, 18¥5, amounted to £1,245; corresponding 
week last year, £820; increase £425, 


The Western and Brazilian Telegraph Company, Limited. The receipts forthe 
week ending June 2ist, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company 
Limited, were £2,436, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ol ] Business done 
Present AME or Dividends for osing reared mages 
issue the last three years. 19th. une 26th. Tame thy 
| 1893. | 1894. | | |Highest.| Lowest 
173,4007| African Direct Teleg., Ltd., 4 % Deb. .. |4%|4% |103 —106 [103 —105 | 1032 | ... 
1,012,8807 lo-American Teleg. L Ltd. |Stock|£2 2s.) 46 — 48 47 — 49 464 oes 
2,993,5607 do. 6% Pref. .. \Stock|£510s.|£5 28.\£4 4s8.| 86 — 87 | 8845— 894 | 89 | 86 
130,000 | Brazilian Submarine Teleg., Ltd. | 10 | 64%§| 64%§| ... | 13 — 134 | 13 — 13 134 | 13} 
75,0001 %, Debs., 2nd. ‘erie, 1906 109 5 —us 1124 | ... 
44,000 e 08. 1 to 44,000 . ce. 
10,000,000$| Commercial Oable Co. $100 7% 17% —158 [165 —170 xd| ... 
6,000 10% Pref. 10 110 % |10 % 10% | 20 —21 | 20 —21 
12,931 Direct Spanish Teleg., Ltd. . 514% 14% 14% | 44 | SA— 44 
000 do. 10%Cum. Pref. ... 5 10% 110% |10 % | 9¥— 10} 1 
30,0007 De do. 44% Debs. Nos.1 to © 6,000 50 | ... | | 44% |105 —108% |105—108% 
60,710 | Direct United States Cable, Ltd. ... 20 | 34% 28%812% | 93— 9. 94 94 
,000 | Eastern Teleg., Ltd., Nos.1+0400,000 .. .. 10 a 64% §| ... | 164— 164 | 164— 164 164 | 16} 
70,000 Do. 6% Cum. Pref... 10 | 6 %§| 6 %8| ... | 174-172 | 173 
1,297,837/ 4% Mort. Deb. Stoc’ 4 
250,000 Extension, Australasia and China Teleg., Ltd. 10|7% 17% |7% | 178 | 17 — 172 | 173§| 
5% (Aus. Gov. % | | 5% —108 hos —108 
194,300/} do. Bearer, 1,050—3,975 and 4,327—6,400 |"100|5% |5% | 5% |105 —108 {105 —108 
$20,000) Do. 4% Deb. Stock Stock} 4% |4% | 4% —127 —127 | 1242 | ... 
80,6007| { Zastern and Bonth Afrioan % Most De. }100 5% |5% 15% —108 —108 
107,6007 Do. do. do. to bearer, 2,344 to 5,500 |'100/5% |5% |5% |105 —108 105 —108 ve 
300,0007 Do. 4 % Mort. Debs. Nos. 1 to’ 3,00, ed. } 100 4% 14% |4% —110 [107 —110 
180,042 6% Pref... 10 | 6 | 6 17 | 17 16, | 163 
,000 Great Northern Company of t Copenhagen 10 | 88% §| 88% | 88% | 22 — 224 | 22 — 224 22 
180,000/ Do. 5% Debs. 100|5% |5% |105 —108 [105 —108 | 106 
17,000 | Indo-European Telse. Léd. ... one 25 10 % |10 % |10 % | 44 — 47 47 — 50 478 ron 
$7,548 | London Teleg., Ltd. 10| 2% | 24% | 13% | 5 — 5 — 
100,0007 Do. 6 % Debs. ... 100|6% |6%|6% |106 —110 [106 —110 
,000 | Monte Video Tel Co., 6% Pref., to 28/000 5| nil |4% | .. | 2 | 
15,000 Do. 6 % Cum. 2nd Pref." |6% | ... | 144— 154 | 144— 154 
119,234 Do. 5 % Non-cum. 3rd Pref.,1to 119,234; 5/5%|5%| | 6 5i— 64 
1,100,000/ Do. 34 % Deb. Stock Red. Stock| 34% | 34% | ... [105 —107 (104 —106 | 1064 | 105 
171,504 | Oriental Teleph. & Elec., Ltd., Nos.1to 171,504, fully paid| .. | .. | &— 
100,0001,{ Pacific and European Ltd, 4 % Guar, “Debs, }100 4% |4% —110 [107 —110 | 1084 | ... 
11,839 Reuter’s Ltd. ... eee eee eee eee 8/5 % 0 % nil 34— 34— 4 34 eee 
,000 ver Plate eee coe eee 5 eee eee eee 1 
African to 1 eee eee 10 oe eee 4 
238,3007 Do. do. 5 % Debs. woe | 1001 5% 15% | (102 —105 [102 —105 | 1024 | ... 
30,000 West Const of America Teleg., Ltd... 10| | | os | 2 | 
150,0007 do. 8 % Debs., repay. 1902 100}8% ... |100 —105 —105 | 102 | 101 
64,248 Brasilien 15 | 24% | 24% | 3% | 11 | 11 10% | 108 
$3,129 Do. do. do. 5%Pref. Ord. ...| 7415%15% 15%) 6} 
$3,129 Do. do. do. Def. Ord... | Tal | [1% | 42 | 42 
165,2007} Do, do. do. 6% Debs.“ A,” 1880 Red.| 100 | 6 % | 6% | 6% —107  |103 —107 
206,400 “ Do do. do “B,” do. 100 6% 103 
i Panama eee eee . 10 eee 
Do. do. 6% 101/6%|6%|6% | 93—103 | 10: | 10, | 938 
4,669 Do. do. do. 6 % Cum. 2nd Pref. | 8h— 
80,0007) Do. do. 5 % Debs. No.1t01,800 ..|100|5% |5% |110 —113 [110 —113 
1,777,0008| Western Union of U. 8. Teleg., 7% 1st Mort. Bonds... |g10001 7% |7% | 7% |118 —118 113 —118 
164, Do. do. 6% Ster. Bonds... ...|100/6% |6% |6% —103 (102 —104 - 
ELECTRICITY SUPPLY COMPANIES. 
| 
30,000 | Charing Cross and Strand Electy. 8 5| 5 4 _ — 52 a ame 
40,000 | City dines Elec. Lightg. Oo, Ord. 40,001—80,000 | 10 | —15 | 144—154 | 153 | 15 
40,000 Do. do. % Cum. Pref., 1 to 40,000 | 10) 6%| 6 %| 6% | 152— 16} | 153— 164 164 | 15% 
100,000 Do. 5 % Deb. Stock, (iss. at £115) all paid| ...| 5%|5% |5% |133 —136 |130 —135xd_ ... 
200,000 Do. Prov. Certs. £60 pd. Ties. at £28 pm. all pd.) — eek «. | 91 — 94 91 — 94 O38 | ws. 
22,475 County of London and Brush Prov. ar’ Ligte-, Ry de 9 — 10 9 — 10 94 94 
Do. do. 6% Pref., £2 pd., 40,001—50,000 | 10| ... 7 43 
verpool Electric Supply, 5| 5%|5% _ 
49,900 |* litan Begply, 101 to 60,000 10/ 2 24%, 10-113 | 10% | 11,,| 103 
150,0002 first mortgage debenture stock .. vee | 44% | 44% | uy 
6,452! Notting Electric Lightg. Co.,Ltd. ... — 8 
St. James's & Pall Mall Elec. ight Oo Ord. ,101-20,080| 5 12% 44% 84 
0. 1 to 40,080 | 5 %| 7% | ee 
59,900 |*Westminster Electric Supply Corp., Ord., 101 to 60,000...| 5| 4%/5% | 72— | 72— 82 744 
8,000 Do. do. do. £2 pd., 60,001t0 68,000 | ... | | we | 4h— 5 44— 5 


* Subject to Founder’s Shares, 
Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 


i) Dividends paid in deferred share warrants, profits being used as capital 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock | Business done 
Present Dividends for Closing | Closing “uring week 
NAME, uotatio: Quota 
Issue. - the last three years. une 19th, | June 1895. 
1992. | 1993. | 1894. ‘Highest. Lowest: 
90,000 | Brush Elecl. Enging. Co., Ord.,1t0 90,000... ... «=. 3/6 | 2 | 
90,000 Do, do. Non-cum. 6 % Pref.,1t0 90,000 6% 2i— 2 2% 23 23 
125,0007 do. 44 % Perp. Deb. Stock....  ... Stock) 44% | 44% | ... |112—115 112 —115 | 1184 
630,000/| City and South London Railway ... ... (Stock! §% | 8% | 13% |42—44 | 42 — 44 
28,180 | Crompton & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 7%§| .. | 2— 2 | 2— 2% 
100,000 Do. do. do. 44% Deb. Stock Red.... Stock ...  ... | ... 105 —108 (103 —106 xd) ‘as 
110,000| Electric Construction, Ltd.,1%0110,000 ... .. 2 | 8 
12,845 Do. do. 7 % Cum. Pref.,1t012,845.., 21':7% 7% | 2 | 19— 23) 13 1g 
91,195 | Elmore’s Patent Cop. Ltd, 1t0 70,000... 2, nd |. 1— 1— | 14) 
69,285 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... 2) nil nil ~ | ld— 18) lt- 1 | Baie] ose 
20,00 | Fowler-Waring Cables, Nos. 301 to 20,300... ... 65 | nil§ nil§| ... 
9,6007) Greenwood & y, Litd.,7 % Cum. Pref., 1 to 9,600 ... 10'7%. nil 64— 
7,000 | Henley’s (W. T.) Telegraph Works, Ltd, Ord. ... ..| 105% 5% |6% 113 | 11 
3,000 Do. do. do. 14 — 15 14 — 15 | 14g eon 
do. = Deb Stock |S! 24% 191% 1103 —106 
,000 | India-Rubber, Gutta Percha and Teleg. Wor we | 20 10% 214— 22) 17 —19 22 2 
290,00€7 Do. do. do. 44 % Deb., 1896 | 100 44% 44% | 44% 102 —104 102 —104 
37,500 ‘5 Railway, Ord. ... ow | 1% | 14% | 104, 
6,295 |f do. Pref., £10 paid 10; .. |5% | 5% | 153 143— 153 |... 
37,350 | Telegraph Constn. and Maintce., Ltd. | 12/115 % 20% |20% |48—45 (_43—45 48% 43 
150,000 Do. do. de. 5 % Bonds, red. 1899 | 100'5% 5% |5% 106 —109 106—109 
54,0007 Waterloo and City Railway, Nos. 1 to 54,000,£2 paid ... | 10 | 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{ Last dividend paid was 50°/ for 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


Cnourron &.Co,—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/.§; 1890—8°/.§. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


eer a Electric Supply Company, Ordinary of £5 (fully paid), 


Chelsea Electricity Supply Ord., 7—7}. 
Do. do. do. Pref., 7—74. 
Electric Construction Corporation, 6 % Debentures, 84—87. 
House-to-House Company (£5 paid), 4—4}. 
Do. do. 7 % Preference, of £5, 73-8}. 
Do. do. 44% Deventures of £100, 108—110. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 7}—8; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—7}. 

Liverpool Electric Supply, £5 (fully paid), 74—72. 

London Electric Supply Corporation, £5 Ordinary, {—}. 

Yorkshire House-to-House Electricity Company, £5 Ordinary 
fully paid, 52—62. 


AUTOGENOUS SOLDERING OR LEAD 
“BURNING.” 


In the manufacture of accumulators, as well as in the con- 
struction of vitriol chambers, the process of soldering without 
solder, invented by the Comte de Richemont in 1838, is of 
indispensable necessity. The neatness and the rapidity with 
which pieces of lead can be united by this process are most 
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Fig. 1. 


striking when the operation, as carried out by a skilled work- 
man, is witnessed for the first time. The apparatus by means 
of which the process is-carried into effect, was meee by the 
inventor the “ Chalumean Aerhydrique.” A patent for this 
apparatus was taken out in England by Luke Hebert in the 
year quoted above; but Mr. Mallet claimed to have used a. 
similar apparatus prior to 1833. The “ Airo-hydrogen blow- 


pipe” is described and illustrated by Mr. S. Stevens Hellyer 
in bis work on “ Sanitary Plumbing,” from which the follow- 
ing sketch and description are derived (fig. 1). Mr. Hellyer 
says that the work done by this instrament is “ improperly 
called autogenous soldering,” and he prefers to speak of it as 
lead “burning”—the name by which it is known in the 
trade. But “self-generating soldering” is surely not so 
objectionable an expression as “ burning,” which might be 
supposed to be applied on the /ucus a non lucendo principle, 
since the efficacy of the process is due to the total absence 
of oxidation or “ burning,” which is ensured by the presence 
of the reducing agent hydrogen. 

The apparatus consists in a “blower” or bellows, in con- 
nection with the caoutchouc tubing marked a, and of the 
self-acting and self-regulating hydrogen generator, A, B, Z, 
by which a continuous stream of the gas is supplied to the 
fork-shaped blowpipe, D, to which is attached a bent jet tube 
terminating in the nozzle, n, of a size adapted to the work to 
be done. Stop-cocks are fixed at s, s, to regulate the supply 
of hydrogen and of air from the bellows. The gas gene- 
rator is divided into three nearly equal compartments, as 
shown in the figure. As used by Mr. Hellyer, it is of 
rectangular cross section, 12 inches by 13 inches, and stood 
8 feet high. It is constructed of wood, lined with lead in the 
compartments a and z; the sheets of metal and the pipings 
being themselves united by autogenous soldering. About 
7 lbs. of zinc clippings are placed in the compartment, Z, 
through the aperture, e, which is afterwards closed. The 
compartment, A, is partly filled with dilute sulphuric acid of 
7 p 1°16. By removing the plug shown at 5 from the top 
of the communicating pipe, d, the acid is allowed to flow as 
required into the reservoir at z. When the apparatus is in 
use, a pint of acid is added about every two hours. The 
saturated acid is drawn off through the leaden tube, /, which 
is at other times closed by a cork. The hydrogen generated 
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in the reservoir, z, is conveyed to the safety chamber, g, by 
means of the tube, m, which is furnished with the stop-cock, 
k; « being a tube with a cork stopper, which acts as a safety. 
valve to prevent explosion, and y a perforated false bottom 
which supports the zinc clippings in the lower reservoir. 

“Very intense and forcible jets of flame” says Mr. Hellyer, 
“can be obtained by this aero-hydrogen blowpipe, at any rate 
sufficient to melt strong platinum wire. For neat burning, 
it is important to have the right flame jet.” The same 
writer points out that “ The following test will indicate with 
certainty if the mixture and the force of the current be duly 
regulated, ¢.7., when the hottest and most reductive point of 
the interior flame is applied to a piece of shaved lead, the 
heated point becomes immediately as bright as silver, and 
the flame itself assumes a violet tint, produced by the vola- 
tilisation of a small portion of the lead. When there is too 
much or too little air, the heat is not so intense or pointed, 
and the melting spreads over a larger surface, owing to its 
being heated more slowly.” 

It may be as well to observe here that “the volatilisation 
of a small portion of the lead” renders the process a very 
unwholesome one. We have no doubt, however, but that its 
ill effects might be almost completely obviated by the use of 
a suitable respirator, through which the supply of breathing 
air might be filtered—preferably by its passage through 
cotton wool impregnated with a slightly acid solution of 
sulphate of magnesium. 

wo pieces of lead can be united when they only butt 
against each other as shown at F; the parts to be united 
being “shaved ” bright, and a narrow strip of bright lead, 
as shown at /, being held in the left hand to supply the metal 
required for filling the spaces between the pieces of metal, or 
for making a raised seam. Mr. Hellyer prefers, however, in 
many cases to make one piece of metal lap over the other. 
He further observes that :—“ Two pieces of lead can easily 
be burnt together with the aid of a hatchet-shaped copper 
bit. To do this, shave the edges to be united, put a picce 
of brown paper under the joining, and pull a copper-bit 
heated nearly red hot along the edges, using‘a narrow strip 
of thin lead, well shaved, for making good the seam. The 
tinned edges of the copper bit should be preserved as much 
as possible, and they should be brightened up by pulling the 
end of a stick of fine solder over them before commencing 
the burning.” 

In the vicinity of London and some other large towns, it 
is often more convenient to use hydrogen gas compressed into 
steel cylinders in lieu of the hydrogen generator shown. 

For laboratory use, the apparatus shown in fig. 2 may be 


Fia. 2. 


found useful. A layer, p, of plaster is run into a Woolfe’s 
bottle, a central hole being left into which passes the tube 
attached to the reservoir, a, for acid. The pressure of the 
hydrogen gas generated by the action of the acid on the ecrap 
zine, Z, forces the whole of the fluid into the reservoir, A, 
when the evolution of gas ceases. By loosening the pinch- 
cock on the caoutchouc tubing attached to the glass tube, A, 
a stream of hydrogen ga: is delivered through the nozzle, n, 
of the blowpipe ; this bing supplemented by a stream of air 
produced by blowing through a glass tube attached to the 
caoutchouc tube, a. It has been pointed out by Mr. Des- 
mond FitzGerald that it is very desirable to dry the gas by 
passing it through strong sulphuric acid, contained in a 
second smaller Woolfe’s bottle, prior to its passage through 
the blowpipe. 


SINGLE-PHASE ALTERNATE CURRENT 
MOTORS.* 


By A. C. EBORALL. 
(Concluded from page 741.) 


Macnetic Motors. 


Tuis third and last division of single-phase motors will be treated 
very briefly, as they are all of Continental or American design, and 
practically not used in thiscountry. Their action depends on split- 
ting up a single alternate current into two distinct currents, differing 
in phase by something less than 90°, the device for doing this either 
being exterior to the motor, in which case the latter would be wound 
like a two-phase motor with two distinct circuits, or else being pro- 
duced by different arrangements of the winding or of magnetic cir- 
cuits in the motor itself. In both cases a short-circuited winding is 
employed on the rotating part. 

It was early suggested by Messrs. Hutin & Leblanc, by Messrs, 
Stanley & Kelly, and by Mr. Tesla, to wind the motor with two dis- 
tinct circuits, and place a self-induction in one branch and a capacity 
in the other. Messrs. Hutin & Leblanc’s arrangement is shown in 
fig. 16. The current in coils m of the motor field lags, and in coils x 
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leads, and by suitably proportioning the capacity of the condenser, x, 
and self-induction, L, the phase difference between the two currents 
can be made something under 90°. 

Hence we should have a rotating field which will cause the short- 
circuited armature, c, to revolve, just as in a two-phase motor. But 
this arrangement is open to the following objection: If the phase 
difference be not approximately 90°, the rotatiug field produced will 
be much lees uniform than one produced by a two-phase current, 
This is bad in two ways—it lowers the efficiency of the motor, owing 
to the production of injurious induced currents, and it also prevents 
a smooth turning moment being given to the shaft (this latter being 
analogous to the case of a steam engine whose crank pin described an 
elliptical instead of a circular path). Now, owing to the expense 
and amount o {3pace required, it is practically impossible toso adjust 
tne capacity and seif induction that the phase difference produced is 
even approximately 90°, and hence the motor would have the defects 
mentioned aboye. Further, as the condenser must be adjusted to 
give the required lead at full load, it would not be right for any 
other load, because armature reaction acts like a capacity, tending to 
diminish the effects of self-induction, Hence, as the load decreases, 
armature reaction decreases, thus increasing the effect of self- 
induction in the branch containing the condenser, and as a result 
decreasing the lead, and increasing the current in that branch, 
causing a great waste of energy. 

Messrs. Stanley & Kelly got over this latter difficulty as shown in 
fig. 17. Inserted in the primary circuit, v, of a converter, c, is one 
set of field coils, m, of the motor. In the secondary circuit, s, is 
placed the other set of field coils, x, and a liquid or other condenser, 
k. If this latter were absent, fhe current in coils, x, would of course 
lag 180° behind the current in coils, m, and so the condenser must 
have such a capacity as to bring down this lag of 180° to one of 90° or 
thereabouts. The effect of diminished load is now to cause an 
increase of self-induction in the motor coils, m, thus decreasing the 
primary, and hence the secondary currents. The motor will now 
take a current more in proportion to its load, whereas we saw that in 
the other arrangement a decrease of load was followed by an increase 
of current. 

Mr. Tesla proposed a similar arrangement, but arranged matters so 
that the field coils containing the capacity were wound with many 
more turns of finer wire, and making the converter transform up to 
the higher voltage now required. By this means it was, of course, 
possible to much reduce the capacity of. the condenser. This latter 
was either to be placed inside the hollow part of the armature, con- 
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nection being made by means of contact rings on the shaft, thus 
economising space, or else to consist of the armature core discs them- 
selves, these being well insulated by tissue or other paper. 

As the current in the secondary of the converter only lags 90° 
behind the primary current, the ordinary transformer reactions 
become considerably modified, and a low power factor is apt to be 
the result. Messrs. Stanley & Kelly have found that it may be 
improved, and brought up to nearly 90 per cent., if the transformer 
be so designed that the ampére-turns on the secondary are in excess 
of those on the primary—a departure from ordinary transformer 
design, where the ampére-turns on primary and secondary are 


generally about equal. 
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Seemingly, the only objection to this method of splitting the cur- 
rent is the size and cost of the large capacity required, and the 
deterioration of the latter when in use. 

Another way of producing the required rotating field is shown in 
fig. 18, suggested by ElihuThomson. The field magnet is wound as 
shown, producing two or more magnetic fields at right angles to one 
another. The poles of one pair of inducing magnets are each shunted 
by a condenser, whose capacity is selected by experiment. The effect 


Fia. 18. 


of this shunting is to retard the magnetic effects that would be other- 
wise produced by the shunted poles, these beginning to act some- 
where about one-quarter period behind the magnetism of the other 
poles, and as a result a rotating field will be produced round the 


Mr. Tesla has designed many split current ro field motors. 
Two forms only will be noticed here, as Sanoematinn enettneloe the 
majority of them can be found elsewhere. 

the is shown in fig. 19, an early mm, the manufacture of 
which has been discontinued. The inducing magnet is built up of 
soft iron —? of the shape shown, with inwardly projecting 
les of different lengths. Thus the poles lettered N, , are much 
ger than those lettered , s. 

Round the long poles is wound one motor circuit, thick wire being 
used, and as many turns as possible laid on. Thus this circuit of the 
motor will have a very large self-induction, it being greatly assisted 
ry reason of the windings being almost entirely buried in iron. 

he short poles, ,s, are wound with few turns of high resistance 
wire, and will consequently ss but a small amount of self- 
induction. It forms the second motor circuit, and is put in parallel 
with the first. 

: By reason of the relative sizes of the cores and coils in the two 
Circuits, and their position in regard to one another, the magnetic 
effécts of each set of poles on the armature are about equal, an almost 
essential condition in this type of motor. 


The current lagging a great deal in the thick wire circuit, and 
very little in the thin wire circuit,a large difference of phase is 
produced, producing a rotating field, and hence rotating the short- 
circuited armature. 

It was found that a better speed regulation was attained, and a 
greater starting torque, if the armature, instead of being short- 
circuited, was wound in two sections, each section being connected 
to contact rings on the shaft, and one being placed in series with one 
motor circuit and the other with the second motor circuit. The 
motor as thus constructed kept to a nearly synchronous speed, this 
being further assisted by reason of the sharp polar projections on 
both field magnet and armature. 


A. 
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The modern’ form of ;Tesla single-phase self-starting motor 
is shown in fig. 20. The field magnet is built up of stamp- 
ings of the required shape, bolted together with slight insulation 
between them. It consists of eight poles projecting radially 
inwards, four of these poles being at one end of the armature 
(shown shaded in fig. 20} and four (shown unshaded) at the other 
end. The poles forming the one group, such as the unshaded ones, 
are joined by light iron connectors, as shown, which may, of course, 
be stamped out with the poles. So to form the field magnet, 


Fia. 20. 


stamping of two different shapes would be required, an equal number 
of each shape being built up to complete it. The polarity given to it 
by the windings is easily traceable from the figure, the two circuits 
being in parallel, and each winding being such as to produce alternate 
N. and §. poles, and hence if the two groups are considered, two N. 
poles would be followed by two 8S. poles round the ring. The effect 
of the iron connectors joining the poles forming one group (and whose 
section must be such that they become saturated before the current 


' reaches its full value) is to increase the self-induction at the starting 


of a current in this group, as compared with the self-induction of the 
poles forming the other group, and thus the rise and fall of current 
round the connected poles will be retarded. Hence a rotating field 
will be produced which will cause the short-circuited armature to 
revolve. For any given size of motor, the iron connectors must be of 
such a size, &c., as to increase the self-induction of the particular 
poles by the right amount. 
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In conclusion, I must express my thanks to those gentlemen who 
have kindly assisted me with information in the preparation of the 

per. In this connection I am specially indebted to Dr. S. P. 

ompson, Mr. Mordey, Mr. Ferranti, Mr. Belfield (of the Westing- 
house Company), Mr. Wilson (of the General Electric Company), Mr. 
H. F. Joel, and to Messrs. Pyke, Harris & Co. 


THE EQUIPMENT FOR ELECTRICAL ENGI- 
NEERING LABORATORIES.* 


By DUGALD C. JACKSON, Professor of Electrical Engineering, 
University of Wisconsin, Madison, Wisconsin. 


(Concluded from page 778.) 


After the testing for simple magnetic quality comes the measure- 
ment of the hysteresis loss and its companion, coercive force. For 
this purpose apparatus for the magnetometric method with slowly 
varied continuous currents should be provided. This may be similar 
to the apparatus for the magnetometric method of testing the mag- 
netic quality of iron. If a sufficiently small number of students work 
in the laboratory the same apparatus may be used. In addition to 
the magnetometric apparatus a couple of devices for testing hysteresis 
loss by alternating currents should be supplied. These methods are 
being improved so rapidly that it is impossible to say which are the 
best for fixed use in laboratory instruction, and much must be left to 
individual choice. Here, again, there are various excellent illustrative 
but unessential pieces of apparatus, such as the Ewing curve tracer, 
which should only be purchased after the essential apparatus is fully 
supplied, or which really belong in the field of the department of 

hysics. 

. The writer makes all his laboratory work follow quite closely to 
his class-room instruction, and, therefore, makes the work in the 
dynamo laboratory follow the plan of his text-book on Electro-mag- 
netism and Continuous Current Dynamos. Consequently, after tre 
students have completed their work in magnetic testing, they begin a 
study of the dynamo. The dynamo room must fulfil two objects: 
First, to furnish current for experimental work which can not be con- 
veniently furnished from the laboratory lighting circuits. Second, 
to supply machines for laboratory testing. For the first purpose, 
dynamos of various pressures, driven by a stendy power, must be 
arranged so that they may be operated upon laboratory circuits as 
desired. This requires that a good automatic engine which is used 
for no otber purpose be used to drive the dynamos, and that the 
machines be systematically wired to suitable distributing switch- 
boards. A good storage battery of 60 or 70 cells is a most useful 
adjunct in this connection. For the second purpose it is desirable to 
have continuous current machines of comparatively small size—from 
2 to 10 kilowatts capacity. Such machines are readily handled, and 
are not readily injured, when injured are inexpensive to repair, and 
laboratory testing with the machine under load is always possible while 
it would frequently not be so with larger machines. When machines 
of smaller capacity than 2 kilowatts are habitually used for laboratory 
testing, the students do not gain a proper knowledge of the right 
methods of handling dynamos. A dynamo laboratory in which a 
fair number of students work needs a number of such machines, 
which should be carefully chosen to represent the widest range of 
types and styles of construction. All these machines should be so 
arranged that they may be operated either as dynamos driven from a 
constant speed prime mover, or as electric motors. 

Upon entering the dynamo room for work, the student receives 
systematic instruction in handling the dynamos so that his work may 
proceed without danger to himself or to the machines. Determina- 
tions of the strength of the fields of dynamos when the armature 
windings are known, are then made from measured speeds and 
pressures. This requires no instruments, except voltmeters and 
ordinary speed counters. Following this, comes the measurement of 
leakage by ballistic methods, and a comparison of the measured results 
with results calculated from the dimensions of the machines. This 
gives the student an idea of the large percentage of guess which must 
enter into such calculations. Tests of the magnetic circuits of 
d os, the regulation of dynamos and motors with different forms 
of field windings, effect of load on lead, characteristic curves, &c., all 
require the all-u:eful ampéremeters, voltmeters, and speed counters, 
which, as already said, must be on hand in sufficient number and 
with a sufficient variety of range. 

Efficiency testing requires a more varied equipment, yet, in this, 
the ampéremeter and voltmeter hold prominent places. In stray 
~~ tests and determinations of the losses by hysteresis and 

‘oucault currents in armature cores, ampéremeters, voltmeters, and 
speed counters supply all the information that is needed. Efficiency 
tests should always be made by stray power, live load, and dead load 
methods. For the latter, convenient variable liquid wire, and lamp 
loads should be liberally supplied. One or more first class bridges 
must be at hand for measuring resistances, and standard instruments, 
such as Kelvin balances or Weston laboratory instruments, should be 
conveniently arranged for the calibration of the portable instruments. 
Stationary devices for the measurements of currents, such asa good 
calorimeter and a galvanometer arranged for use in the so-called 
Vienna method, should be properly mounted. 

In brief, the essential apparatus for the dynamo laboratory are :— 
Appliances for testing the magnetic and hysteretic qualities of irons, 
together with the necessary test pieces, galvanometers (plain and 
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ballistic), standard solenoids, earth coil, condenser, &c.; set of small 
continuous current dynamos and motors, representing various types 
for laboratory testing; goodly supply of first-class ampéremeters and 
voltmeters, of various types, with standards for use in calibration; 
instruments for measuring currents by different methods, bridges and 
special instruments for measuring resistances; various arrangements 
for loading dynamosand motors, and testing their speed ; a number of 
portable storage cells to furnish steady currents, which cannot be 
conveniently supplied from the lighting circuits and the dynamo 
room. 

The electrclysis and alternating current equipments will not be 
taken up in so great detail. The former requires for the fundamental 
work a number of standard cells, silver and copper voltameters, fine 
galvanometers, balances for weighing, accurate resistance boxes, de- 
vices for measuring the resistance and specific inductive capacity of 
electrolytes, &c. For the advanced work is required a goodly supply 
of primary and secondary cells of various types which may be used 
in examination and testing, a we'l equipped set of two or three good 
sized electrodeposition vats, and arrangements for heating by the are, 
with low pressure dynamos, and the ampéremeters, voltmeters and 
hydrometers which are necessary to carry out work on a considerable 
scale in electrodeposition and electrometallurgy. The electrolysis 
laboratory has received comparatively little attention in American 
engineering schools, but its importance makes it deserve an allotment 
of its full share of equipment and instructional force. There seems 
to be a time coming when the electrolysis equipment will be made 
equal in importance to the dynamo equipment in all first class engi- 
neering schools. 

The alternating current is receiving a preponderating amount of 
attention in many colleges, sometimes on account of the numerous 
striking and beautiful experiments which may be performed by the 
alternating current, and sometimes because of the attractive field of 
speculation which is opened by the use of polyphase currents in power 
transmission. It is not belittling the enormous value of the alternat- 
ing current to say that the equipment of each of the divisions should 
be given equal consideration, and no one should be given undue pro- 
minence to the injury of the others. 

The effects of self-inductance, mutual inductance, and capacity are 
at the root of a large proportion of alternating current phenomena, 
and the fundamental alternating current equipment should be arranged 
for the study and measurement of inductances. It would be a long 
step in advance if electrical engineering graduates were given as lively 
and practical a working conception of inductance and reactance as 
that usually given them of Ohm’s law and its results. For studying 
inductances in the laboratory, various coreless solenoids are needed 
which may be used for experimental and mathematical determinations 
of the coefficients. The methods of measuring the inductances of 
solenoids should include the direct measurement of self-inductances 
by ampéremeter and voltmeter, using an alternating current of known 
frequency, the comparison of self-inductances with each other and 
with mutual inductances, the direct measurement of mutual induct- 
ances by ampéremeter and ballistic galvanometer, the compari- 
son of self and mutual inductances with capacities, &c. After 
these measurements have been carried out by the student, 
using the simplest known methods, the measurements should 
be extended to include circuits with iron cores. These measure- 
ments require comparatively simple apparatus, but it should be on 
band in sufficient amount. Carefully wound long and short solenoids 
of known constants, condensers of known capacity, bridges, alternating 
current ampéremeters and voltmeters, a sensitive ballistic galvano- 
meter and a secohmmeter are essential for the work. A very con- 
venient instrument for use in this branch of the work is a variable 
standard inductance, but its place may be filled by solenoids of known 
constants. 

After inductances, the alternator and single-phase currents are in 
logical line. One or more small alternators are needed for this work, 
which may be carried out in much the same way as that relating to 
continuous current dynamos. The work, however, requires the intro- 
duction of two new instruments, the wattmeter and a device for 
taking alternating current curves. Wattmeters are difficult iostru- 
ments to get in satisfactory form, but probably the Weston form is 
the best for general laboratory use, though a split dynamometer is a 
good instrument to have at hand. There is a considerable number of 
schemes for the tracing of alternating currents and pressure curves, 
and more than one should be put into use. The relations of the 
current and pressure waves in circuits should be studied from the 
curves, as well as from measurements of the true and apparent energy 
in the circuits. This study is finally applied to transformers, a 
number of which, representing various types of construction, should 
be in the equipment. , 

The laboratory equipment tobe supplied for the study of polyphase 
current effects is, as yet,an open question. It seems desirab'e to 
have at hand polyphase currents of variable frequency, and induction 
motors representing the different types of construction. The poly- 
phase currents of variable frequency may be most readily gained by 
means of a rotary converter. 

The tial requirements of any first-class, undergraduate course in 
electrical engineering are covered by the equipment which has been 
enumerated, or which is necessary to carry out the experiments that 
have been mentioned. There is much more work which must be 
carried out in the laboratory, such as testing the insulation resistance 
of wires, measuring the earth’s magnetic force, accurately comparing 
standard resistances by divided wire bridge, &c., but the equipment 
for this is found in that already enumerated, or has its place amongst 
the apparatus of a well equipped physics department. There is much 
apparatus which is entirely unnecessary for both the physics and 
electrical engineering departments to possess. In fact, the work just 
mentioned, with the exception of insulation testing, really belongs in 
the instruction given by the professor of physics, and, as intimated 
earlier, it is well for the laboratories to be quite independent of each 
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other. There is a vast amount of work carried on by undergraduates 
in the preparation of theses, which is often in the nature of 
excellent investigation. Some of this requires special appa- 
ratus, and the extent to which it should be supplied from 
laboratory funds is an open question. Where the investigation 
does not require special apparatus, or where the work is in 
the nature of a test of commercial apparatus or an operating plant, 
the equipment that is required will nearly always be found amongst 
be — for the regular course, if the latter has been properly 

esigned. 

In determining the course of study to be pursued by the electrical 
engineering undergraduate, upon which the course of laboratory work 
must depend, it must unfortunately be remembered that he cannot 


confine his attention to electrical engineering during the whole time 


given to professional work in his course. He must gain an clementary 
but practical knowledge of thermo-dynamics and hydraulics, with an 
efficient knowledge of their application io steam and water-power 
plants. He must also get a commonsense knowledge of the principles 
underlying the design, manufacture and selection of machinery. In 
fact, he must receive a good working knowledge of the problems of 
the mechanical engineer. Laboratory courses are likely to fail when 
not properly balanced, on account of a failure to cducate the common 
sense or judgment of students, and the students leave the college 
without haviog gained an all-round capacity for practical work and 
research, which is necessary to put them in a fair way to become 
useful engineers. The knowledge of the electrical engineer must be 
based on the honest, well tried mechanical laws, and he must go into 
a study of all that will aid most in putting him in the way to make 
a thorough electrical engineer. 


ALUMINIUM.* 


By G. C. ALLINGHAM. 


(Concluded from page 789.) 


Héroult really invented two distinct processes about the same time, 
one for making pure aluminium and the other for making alloys. 
After numerous experiments, the company abandoned the first process, 
and for some time only used the second ; afterwards, however, the 
second process was entirely abandoned in favour of the one for 
making the pure metal. In making aluminium bronze or ferro- 
aluminium by Héroult’s process, the furnace was started by covering 
the bottom of the‘crucible with pieces of copper or iron as the case 
might be, seating the anode on them, and melting them electrically. 
Alumina was then added, and the anode raised a few millimetres 
above the surface of the molten metal, The alumina fused and the 
current became steady. The process, unlike the Cowles process, was 
a continuous one, alumina being fed in through the vents at frequent 
and regular intervals, and the dynamos being merely slowed down 
while the furnace was being tapped. 

It was claimed that this was an electrolytic process, but, as in the 
Cowles prccess, the yield of aluminium appears to have been greater 
than the equivalent of the current consumed. The electro-chemical 
equivalent. of aluminium is 00009449; that is, about three ampére- 
hours are required to deposit 1 gramme. As the E.M.F. used was 
about 20 volts, we should, theoretically, obtain 1 gramme of aluminium 
for €0 watt-hours, or 12 5 grammes per H.P. hour, whereas the actual 
yield was double this. Moreover, when the anode was separated from 
the molten metal an arc must bave been struck, or the circuit would 
have broken (solid alumina being a non-conductor). This arc pro- 
bably continued after the alumina had fused (the fused alumina has 
a high resistance, and would not short-circuit it), and at the high 
temperatures it produced, the alumina was probably chemically de- 
composed by the carbon of the anode. 

In making pure aluminium, the alumina is dissolved in fused 
cryolite, or some other flux, such as common salt, fluor spar, &c, 
Silicates, borates, and alkaline carbonates cannot be used as fluxes, as 
they would re-dissolve the aluminium. This process Tequires a lower 
temperature (below the melting point of copper) and a lower electro- 
motive force (5—6 volts) than the last, and is a true electrolytic 
process. Lad ype is started by filling the crucible with cryolite, 
which is fu cither by lighting a fire round the furnace, or by 
touching the anode agaiast the carbon lining, eo as to produce ashort 
circuit.. After that the process is continuous. It should be noted 
that it is the alumina that is electrolysed ; the cryolite merely acts as 
a solvent or flux, and is not decomposed or consumed (except a little 
that is unavoidably wasted through evaporation, &c.). Fused 
aluminium collects at the bottom of the crucible, and is tapped out 
about every 12 hours. The yield is about 1 lb. of aluminium for 
15 H.P. hours, or about 30 to 35 grammes per H.P. hour; the anode 
is consumed at the rate of about 1 lb. of carbon for every 1 lb. of 
aluminium produced, carbonic oxide being formed, which burns at 
the vents. 

The Hall process, patented in America in 1889, and worked by the 
Pittsburgh Reduction Co., at first at Pittsburgh and now at Niagara, 
is very similar to the last. Alumina dissolved in a mixture of 
cryolite, fluor spar, and aluminium fluoride, is electrolysed at about 
900° C. in a carbon-lined crucible with a carbon anode. 

It is stated that the bath conducts 200 times as well as a sulphate 
of copper solutiou. The first run of aluminium carries with it all the 
iron and silicon in the flux; the metal subsequently obtained is very 


* Paper read before a Students’ meeting of the Institution of Elec- 
trical Engineers, Friday, May 17th, ti 


ure, the only sources of impurity being the alumina, the ash from 
The nodes, and the flux that is added to make up for waste. ‘The 
metal is dipped out from time to time with a ladle; any electrolyte 
removed with it is skimmed back into the bath. 

There is no material difference between the last two processes 
described ; they are, in fact, the same process, which was invented 
independently by Héroult in Switzerland and Hall in America. In 
Europe, Héroult’s patents have priority over Hall's, and Héroult has 
therefore the monopoly; in America it is the other way round, and 
Hall has the monopoly. This process is the only one that is now 
being worked on a large ecale ; several other inventors were, however, 
at work on the problem about the same time. 


TABLE I. 
Mareaiits REQUIRED TO Propucz 1 Ton oF ALUMINIUM. 
I.—Chemical Process. 


Solium 6,300 lbs. 
Caustic soda ine 44,000 lbs. 
Carbide Pitch ile 6,500 lbs. 


Iron turnings... 540 lbs. 
Crucible castings _... 2% tons. 


Coal ... 75 tons. 
Double Chloride ... 22,400 Ibs. 
Common salt ... 8,000 lbs. 
Alumina hydrate... «+» 11,000 Ibs. 
Chlorine 15,000 Ibs, 
Hydrochloric acid eee 180,000 lbs. 


Limestone dust ... 45,000 lbs. 


Loss of manganese 1,000 Ibs. 
Cryolite 8,000 lbs. 
Coa 8 tons 

Il.—Electrolytic Process. 
Anhydrous alumina 4,500 Ibs. 
Loss of flux ove ove ove ose 200 lbs. 


Carbon anode “oa ves 2,240 Ibs. 
35,000 E.H.P. hours. 


Minet carried on his electrolysis in an iron or copper vessel, accord- 
ing as he wanted to make iron or copper alloys, is was made the 
cathode, and a carbon anode was used. The electrolyte was 
aluminium fluoride mixed with alkaline fluorides or chlorides, fused, 
of course. The reduced aluminium alloyed itself with the pot, and 
as soon as the alloy was sufficiently rich in aluminium, it melted and 
trickled down to the bottom. When pure aluminium was wanted, 
both electrodes were of carbon, and the cathode stood in a little 
crucible, in which the aluminium collected. In order to prevent 
the outer metal crucible from being corroded by the very corrosive 
fluorides, it was connected through a resistance to the cathode, so 
that a little aluminium was deposited on it. Alumina was placed 
near the anode to absorb the fluorine given off. ‘ 

Rogers’s process was a combination of the sodium and electrolytic 
methods ; he electrolysed a fused mixture of aluminium fluoride and 
salt with a cathode of fused lead; sodium was reduced and alloyed 
with the lead ; the alloy so formed then reduced aluminium from the 
fluoride. The aluminium was obtained pure, as it-has no tendency 
to alloy with lead. 

Willson modified the Cowles process by passing hydrocarbon gas 
through his positive carbon, which was tubular; he thereby reduced 
the consumption of carbon. . 

I have prepared a table of the emg ase numerical data about 
aluminium. The colour of a freshly fractured surface of pure 
aluminium is perfectly white, but the metal generally has a bluish 
tinge for the following causes :—(1) It probably appears blue in con- 
trast to yellower metals, just as the arc light appears blue to some 
people. (2) Impurities give the metal a blue tinge. (3) Polished 
surfaces often look bluish by reflected light. (4) The contrast of the 
snow-white oxide which forms on its surface es it look bluer than 
it really is. Aluminium resists sulphuric acid, nitric acid if cold, 
and organic acids. Alkaline organic substances attack it very slowly. 
For these reasons it is very suitable for cooking utensils, surgical in- 
straments, &c. Sulphuretted hydrogen does not affect it, nor does 
exposure to the atmosphere, even at red heat. Hydrochloric acid 
acts on it slowly, chlorides still more slowly. Solutions of caustic 
alkali dissolve it rapidly, but fused alkali acts on it but slowly. 
Ammonia and lime water act on it slightly. Perspiration contains 
2 per cent. of salt, so that fingering it tarnishes it slightly. 


Taste II. 
Principal Numerical Data concerning Aluminium. 


Specific gravity, about 2 6. 
Specific heat, ‘22. 
Atomic weight, 27 3. 
Chemical equivalent, 911. 
Electro-chemical equivalent, 00003449. 
Electrical conductivity (copper = 100), 55 by volume. 
: ” ” ” » 185 by weight. - 
Heat conductivity (silver = 100, copper = 73 6), 38°9 by volume. 
Cvuefficient of expansion per 1° C., 00002221. 
» 1° F., 00001234. 
Melting point, 700° C. = 1,300° F. 
Latent heat of fusion, 23°5. 
Volatilises only in electric arc. 
Hardness, about 2°5 on Mohr’s scale. 
Ultimate tensile strength, 8—12 tons per square inch. 
Elastic limit, 4—6 tons per square inch. 
Extension, 25 per cent. along grain, 9 per cent. across grain, 
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Alominium is fairly ductile, and very malleable. It is softer than 

copper, but harder than tin. The pure metal is slightly fibrous, and 
becomes more 80 by rolling. It is extremely sonorous, and, therefore, 
well suited for making tuning forks and sounding boards for musical 
instruments, and an American company is making telephones with 
aluminium diaphragms. It is said to resist sparks better than any 
other metal, and, for this reason, Crookes and others use it for vacuum 
tube electrodes. This would suggest its use for commutators, brushes, 
switches, lightningarresters,&c. De La Rive discovered thataluminium 
has the remarkable property of acting asa kind of electrical non-return 
valve. Ifa plate of aluminium and one of platinum be placed in dilute 
sulphuric acid, and the aluminium be made the anode, no current can 
pass through the cell, as the aluminium becomes coated with a thin 
film of alumina; but if the aluminium is the cathode, the current 
passes and the water is electrolysed. This fact has bcen taken advan- 
tage of by Naber in the construction of his standard gas voltameter, 
which can therefore be used to measure alternate currents; it might 
also be utilised in making “ automatic switches ” for accumulators and 
electrolytic baths, and for “rectifiers” of alternating currents. In 
order to produce this effect, the layer of alamina that always covers 
the surface of aluminium must be very dense and perfectly continuous 
and impermeable ; yet it must be very thin, for it does not injure the 
polish of the nietal. This coating causes it to resist oxidation better 
than any other common metal, although it is extremely oxidisable ; so 
much so that powdered aluminium with chlorate of potash can be 
used for flash lights instead of magnesium, and Vautin uses 
aluminium powder for the reducing of the rarer earthy metals, such as 
chromium, zinconium, molybdenum, tungsten, vanadium, &c., from 
their oxides. 

We hear a good deal of the difficulty of manipulating and working 
aluminium. The British workman strongly objects to anything new, 
and manufacturers usually have a good deal of trouble with it at 
first, but it is easy enough to work when you get used to it. In cast- 
ing it, the following points should be noticed:—Owing to its high 
specific heat, it takes a long time to melt and a long time to cool. 
When heated, it first loses all its strength and becomes quite soft like 
lead, or even softer, then it becomes pasty, and then after a long time 
it melts. Ordinary iron or fireclay ladles cannot be used, as molten 
aluminium attacks them at a low red heat; they have to be lined 
with carbon, magnesia, or alumina. When melted, a tough skin forms 
on the surface, which often has to be pricked before pouring. 
The shrinkage in cooling is very great. 

The metal has to be lubricated when filing or papering, otherwise 
it tears and clogs the tool. . In machining, it is best to use a high 
speed and take light cuts with a keen tool, keeping the metal well 
lubricated with oil or turpentine; in drilling and tappiog it, the 
tools should have p!enty of clearance. 

In soldering, the two surfaces should first be “ tinned” ay ; 
once tinned, they will adhere readily enough. As far as I know, no 
flax has yet been discovered that will remove the film of alumina 
from the surface of the metal, so that the solder cannot be made to 
flow over.a surface that has not been “tinned.” The metal is easily 
tinned by rubbing the solder on to the surface with a soldering iron 
without any flux; ia doing so, the coating of alumina gets scraped 
off, and so the metals are enabled to unite. Almost every kind of 
mixture you could think of has been tried for soldering aluminium ; 
the solders generally veed are alloys of aluminium with tin, zinc, or 
po Alumiaium can be welded, either in the ordiaary way or elec- 
trically. 


Shillings per pound. 


Late, 
CurvE SHowixa DeEcREasE In Cost OF ALUMINIUM 
FROM 1855 To 1895. 


Until quite recently it was thought to be impossible to de- 
posit aluminium from an aqueous solution. However, in 1892 and 
1893, the ironwork of the Philadelphia City Hall tower was plated 
with aluminium. It first received a heavy coat of copper of 16 ozs, 
to the square foot, and then a coating of aluminiam of 2—3 ozs. per 
square foot. The amount of aluminium deposited was altogether 10 


tons, and the baths used were the largest in the world; the alaminium 
bath was 28 feet x 4 feet x 8 feet, and held 7,000 gallons. I have 
been unable to ascertain what solution was used. 

Electro-deposited aluminium is porous, and soon tarnishes; but a 
layer of oxide is formed, which protects the metal underneath. It 
is more difficult to deposit than most other metals, on account of the 
high E.M.F. required to electrolyse its salts, and its tendency to re- 
dissolve when deposited. 

With a current density of 8 ampéres per square foot, and an E.M.F. 
of 6°5—7 volts, aluminium can be deposited in a reguline state at the 
rate of 1 gramme per hour per square foot (the theoretical quantity 
is 26 grammes). With higher current densities it deposits much 
more quickly, but ia a pulverulent condition. 

I have prepared a curve, showing the fall in price of aluminium 
from 1855, when Deville first commenced manufacturing it, to the 
present,time. You see how rapidly the price fell while Dzville was 
improying his proces:. In 1862 his process was complete, and from 
that time till 1886 it was hardly improved, and the price remained 
s‘eady at 403. per lb. In 1886 the introduction of the Cowles and 
improved chemical processes sent d»wn the price rapidly, and this 
fall ia price was continued by the iatroduction of the electrolytic 
process. Lately there have been no important improvements in the 
manufacture, and the curve is showing a tendency to become hori- 
zontal again. 

The alloys of aluminium are of two classes, the light alloys con- 
taining 90 per cent. and upwards of aluminium, and the heavy alloys 
containing from 11 per cent. down to a few hundredths of a per cent. 
of aluminium. The alloys between these limits are of no practical 
use, and are usually very brittle. Table III. shows how aluminium 
and its alloys compare with other metals and their alloys for strength 
and lightness. 


7V'aBLE III, 
Tensile , Elastic 7 
Metal strength. | limit. | a | Spec'fic 
% per cent. | gravity. 
| | 

Aluminium... —12 4-6 | 

94%, copperG% 14 —16)12—14 35 about 

Wolframioium 19 —25 15-20, 27 (2°75—284 
Alumiaium bronze 10 %, 31 —40 | 15—20  15—30 | 7°69 

43—66, .. | 0-8 | 723 

Ordioary brass 10 —14| E—7 | 183-20, 83 
Gun-metal or bronz:... 13 —16| 4—5 | 6—10| 846 
Delta metal ... 30 —35 10—15 | 10—20 =z... 
Manganese bronz2 ++. 28 —32 | 14—16 | 10—20 eee 
Phosphor 20 —33| 10-15 | 10—20 ane 
Copper |. 3 10—50 88 
Cast-iron eee ses 9 —12 9—12 \very smal), 7 23 
Wrought-iron... 22 —24 14—16 | 15-25 773 
Mild steel... 30 16—18 79 
Crucible steel... 60 40 5 79 


Most so-called aluminium articles are made of one or other of the 
light alloys. Each manufacturer usually has a special alloy of his 
own, the composition of which is carefully kept secret These alloys 
are almost as light as the pure metal, but considerably harder and 
stronger. The commonest of them, though not, perhaps, the best, is 
made by adding a little copper. The aluminium torpedo boat-recently 
built by Yarrow, consisted of an alloy containing 6 per cent. of 
copper. Care has to be taken not to overheat this alloy in forging 
it; if a piece of hard wood chars when held on it, it is as hot as it is 
safe to make it. 

R >berts-Austen suggested that an alloy containing 3 per cent. of 
nickel, or better still, 2 per cent. of titanium, wold resist corrosion 
better than Mr. Yarrow’'s alloy. A curious point about these light 
alloys is the great contraction of volume that takes place in mixing 
the metals; in fact, in some cases, the addition of other metals does 
not increase the volume of the aluminium at all. The addition of 
5 per cent. of silver to alum‘nium pr duces an alloy with a beautiful 
colour and great resistance to corrosion; this has been a good deal 
used for scientific instruments, balances, &c. Its specific gravity is 
about 28; it is about as hard as coin silver, is as mallicable as pure 
aluminium, casts better, and can be used for knife blades and watch 
springs. It has been stated that the addition of a little tin tu 
aluminium makes it as easy to solder as brass. I have on the table a 
number of specimens of an alloy called “sphinx metal,” which were 
kindly lent me by Mr. Leighton, of the Aluminium and General 
Foundry Syndicate. : 

An interestiog method of making alloys of aluminium with more 
elvctro-posifive metals was invented by Mr. J. W. Langley, an 
Ameriean, in 1891. A bath of pure fused aluminium fluoride is pre- 
pared in a carbon crucible, and the oxide or other salt of the metal is 
dissolved in it. Metallic aluminium is then added, which causes the 
temperature of the bath to rise; when heat is np longer given off the 
reaction is completed and the mass runs into another vessel, where the 
slag is ran off. By this method Mr. Langley prepared an alloy con- 
taining 5 per cent. to 10 per cent. of titanium, which is as malleable 
as pure alaminium, and almost incorrodible. Dr. Roman makes an 
alloy of tungsten and aluminium, which he calls Wolframinium, by a 
very similar method. He melts together in a furnace tungstic acid, 
cryolite, and aluminium. I don’t quite understand the chemical 
reaction that takes piece, but as far as I can make out the cryolite 
gives up fluorine the silicon contained in the aluminium, and 
receives instead oxygen from the tungstic acid. It seems hardly 
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credible that aluminium which melts at 700°C. should alloy with 
tungsten which melts at 3,900° C.. You will see from the specimens 
of Wolframinium on the table, which Dr. Roman has kindly lent me, 
that it can be cast, forged, rolled, drawn, or stamped. The percent- 
age of wolfram used varies from a few hundredths of a per cent. up 
to 1? per cent., and some copper is also added. The alloy is almost 
incorrodible. Dr. Roman also makes alloys of chromium and other 
metals by similar processes. 

Aluminium has a great tendency to alloy itsel€ with silicon and 
iron, in fact it is very difficult to obtain it free from them, but these 
substances are injurious to it; the iron can be got rid of, but the 
silicon cannot except by Dr. Roman’s process, by which tungsten is 
practically substituted for it. 

The best known heavy alloy of aluminium is aluminium bronze, 
which contains from 1} per cent. to 11 per cent of aluminium, the 
remainder being copper. The tensile strength and hardness increase 
with the percentage of aluminium, while the elongation decreases. 
Aluminium bronze is the strongest of all copper alloys; a specimen 
of 10 per cent. bronze (the most generally useful kind) tested by 
Prof. Unwin had a tensile strength of 86,743 lbs. or 36°78 tons per 
square inch, an elastic limit of 17°74 tons, elongation in 10 inches 
32°26 per cent., contraction of area 39°87 per cent., so that it is both 
hard and tough, and equal to good steel. The 11 per cent. alloy is 
almost as strong as crucible steel; a specimen tested by the Leeds 
Forge Company had a tensile strength 128,400 lbs., or 57:27 tons per 


_ square inch. It isalsostated that aluminium bronze keeps its colour 
better than any other bronze. It will not stand a high temperature, . 
‘ however; above 500° F. it rapidly loses its strength. 34 per cent. 


of aluminium, added to good brass, raises its tensile strength to 


‘ 95,000 lbs, per square inch. 


The addition of small proportions of aluminium (from ‘02 to *1 per 
cent.) to iron and steel lowers the melting point, and makes the metal 


- ‘more fluid ; the occluded gases can escape more easily, blowholes are re- 
_ moved, and sounder and sharper castings are obtained. With the aid 


of aluminium it is possible to cast wrought-iron; the addition of 
05 per cent. of aluminium to pasty wrought-iron lowers its melting 


= 500°, and makes it quite fluid. The material so obtained is’ 


own as mitis metal. The addition of a certain proportion of 
aluminium to steel is said to render it non-magnetic. 

Aluminium has a curious effect on cast-iron; it seems to enable it 
te hold in solution all its carbon until just upon the point of solidifi- 
cation, when it is precipitated in a finely divided graphitic form. 
The iron is softer, more. homogeneous, and darker in ~ than it 
would be withcut the aluminium. The graphite forms a coating 
on the outside of the casting, which prevents the sand from burning 
into it. The castings are not affected by chilling; the rapidity 
of cooling seems to make’no difference to the quality of the metal, 
as the release of the carbon seems to be instantaneous, and only at 
the moment of‘crystallisation:~ The strength of the metal increases 
with the addition of aluminium up to a certain point, beyond which 
too much carbon is liberated, and strength, therefore, falls off. 
The shrinkage of castings ig somew Bat Gneréased by the addition of 
alumivium, owing probably to the ¢ tion of blow-holes. 


NEW PATENTS-—1895. 


11,355: in or connected with electric cables.” 
H. Epmonps. ted June 10th. 

/14,858.: “Improvements in electric switches.” E. J. 
Dated June 11th. 

11,375. “ A covering for electric wires.” F.8. Ranparx and J. 
Suatcoross. Dated June llth. (Complete.) 

11,399. “Arc lamp.” 8S. P. Parmiy. Dated June 11th. (Com- 


plete.) 


11,414. “ papeveserents in and relating to soundless voice-con- 
veyors for telephones.” W.W.Scorr. Dated June 11th. 

11,434. “Improvements in telephony.” C. 
Dated June 11th. 

11,449. “An improved grip to be employed*in laying electric 
cables.” R. Mipviemass. Dated June 12th. 

11,478. “ Improvements in apparatus for the electrolytical separa- 
tion of precious metals from their ores or other materials containing 
them.” J. Y.Jonyson. (Communicated by L. Pelatan, France, and 
F. Clerici, Italy.) Dated June 12th. (Complete.) 

11,482. “Improvements in automatic repetition on telegraph, 
cable, and other lines.” H. A. Tayror and J. A. L. DzaRtovs. 
Dated June 12th. 

11,516. “Improvements in fittings for electric lamps.” C. Hop- 
Kinson. Dated June 13th. 

11,528. “Improvements in and relating to insulators for elec- 
trical purposes.” A.J. P. WHiraker and Dated 
June 13th. . 

11,540. “Improved electric primer.” Taz Mornis Ammvu- 
NITION AND SsFETY Rance Company, and A. J. H. Wyatr. 
Dated June 13th. (Complete.) 

11,544. “ Improvements in the manufacture >f the insulator arms 
of telegraph z es and poles for carrying conductors of electricity 
ULLERS, Limirep, and E. J. Cuampers. Dated June 


11,547. “Improvements in and connected with apparatus for 
coating strips, wire, and like metal articles by electro-deposition.” 
Tue Cowrmr-Cotzs Gatvanisina SynpicaTz, Limirep, 8. 0. Cow- 
reR-Cotzs, and W. P. Rourn. Dated June 13th. 


11,548. “Improvements in telephone systems.” J. E. Kinas- 
BuRyY. (Communicated by The Western Electric Company, United 
States.) Dated June 13th. 

11,549. “ Improvements in telephone systems.” J. E. Kinaspury. 
(Communicated by The Western Electric Company, United States.) 
Dated June 13th. 

11,555. “Improved means for opening and closing doors by elec- 
tricity.” S.CamBre. Dated June 13th. 

11,558. “Tee junction pipe clips for electric mains and services.” 
E. Mesczr and J. J. Guass. Dated June 13th. 

11,560. “Improvements in or connected with electric mains or 
conductors.” J.G.W.Atpripas. Dated June 13th. 

11,594. “Improvements in telephone-receiver fittings.” M. Buys- 
WANGER and F. G. Beri. . Dated June 14th. 

11,616. “Improvements in trolley poles.” L.C. Szznyz and G. 
W. Burynam. Dated June 14th. (Complete.) 

11,633. “ Improvements in or connected with ceiling roses, lamp 
holders, and other electrical fittings.” C.W.R.Camppmre. Dated 
June 14th. 

11,641. “Improvements in electrical alarums.” H. Laviniw and 
J. Posnrer. Dated June 14th. 

11,659. “Improvements in elements for secondary batteries.” J. 
T. Nisterr. Dated June 15th. 

11,672. “The positive and negative lightning conductor.” J. G. 
Ving. Dated June 15th. 

11,700. ‘ Improvements in alternating current machines.” W. C. 
Jounson and L. J. Stree. Dated June 15th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1894. 


8,469. “Improvements in dynamo-electric and electro-dynamic 
machines.” P. PosoumMann and R. Haniscu. Dated February 17th. 
Consists in imparting to the magnet holder, which is completely 
closed in on all sides, a cylindrical or spherical shape, thereby causing 
the lines of force to retain the same direction, which they first as- 
sumed in the wire, and to close their circuits in circular curves. The 
magnetic or “ back-circuit” cylinder is made open at one end, while 
the armature is wound in a peculiar manner, with poles of opposite 
signs facing one another radially. 5 claims. 


5,508. ‘Improvements relating to the transmission of signals 
through submarine telegraph cables.” A. MurmHzap. Dated March 
16th. According to the invention, amongst other improvements, the 
two contact-making or contact-breaking levers of the automatic trans- 
mitter are at their ends which enter the perforations of the punched 

per strip, each formed with steel noses, one edge of which is flat 
while the other is curved or rounded-off similar to the tooth of a 
ratchet wheel. 6 claims. 


6,057. ‘“ Improvements in electrical conductors, and in the method 


» of making connections between electrical conductors.” H. Epmunps. 


Dated March 22nd. The conductor being composed of a number of 
members such as wires or strips, connection is conveniently made by 
severing one or more of the said members from the main body and 
connecting the member so severed to another conductor, so that the 
said member constitutes a connection for the passage of electricity 
between the conductors so connected. 3 claims. 


6,721. ‘“ Improvements in apparatus for signalling between police 
stations and district call boxes.” Tum NationaL TELEPHONE Com- 
pany, Lrp., and C. Eacar. Dated April 4th. Is a development of 
that described in Patent No. 20,144, of 1891, and consists of improve- 
ments mainly in details designed to simplify the signalling a us 
and render it more reliable, easier of operation, and less able to 
derangement. 6 claims. , 


7,080. “Improvements in phonographs.” J. Ovrton. Dated 
April 10th. To allow of the stylus accommodating itself to ine- 
qualities or irregularities in the phonogram or recording medium, the 
frame surrounding or supporting the diaphragm is free to move 
bodily in relation to the phonogram. Relates to various details 
in the mechanism. 7 claims. 


7,155. “An improved multiple distributing electric cut-out.” A. 
Hicers. Dated April 10th. The inventor employs for the inven- 
tion a circular, or semi-circular base made from porcelain, slate, china, 
or any other suitable insulator, with a céntre brass main terminal. 
The outside of base is divided up and fitted for the desired number 
of terminals, and the fuses are fixed from the outer circuit terminals 
to centre main terminal. 3 claims. 


7,165. “Improvements in secondary voltaic batteries.” E. J. 
and A. W. Souruzy. Dated April10th. Consists in placing 
the positive and negative elements in separate trays, which are per- 
forated to reduce the internal resistance of the battery, the trays being 
superposed and held in place on one another within an outer casing, 
the elements being provided with tangs or conductors. 1 claim. 


8,823. “Improvements relating to the transmission of signals 
through telegraph lines and cables.” J. A. L. Dated 
May 3rd. In place of the condensers heretofore used, the inventor 
employs “transformers” constructed in a manner similar to those 
now generally in use. for electric lighting purposes, with laminated 
iron and closed magnetic circuit, the coils being composed of insu- 
lated copper wire, and so arranged and subdivided, that two, three, 
four or more distinct and insulated circuits are obtainable. 
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“ELECTRIC LIGHT. CENTRAL STATIONS 
PRIVATE INSTALLATIONS fitted complete. RS 
DYNAMOS. ALTERNATORS & CONTINUOUS CURRENT 
 4GENTRAL STATION” DYNAMOS, ros 
Arranged for Direct Coupling or Belt Driving. FS 
«J, & P, WILLANS” COMBINATIONS. < BROO KS’S 
Two-Pole, or —— Type. 3 PATENT LIQUID 


SYSTEM of INSULATION 
for UNDERGROUND MAINS, 


TRANSFORMERS (new 
ARG LAMPS, or muz 


«“ BROCKIE-PELL,” for 


CONTINUOUS and ALTERNATING 
CURRENTS, 


PARALLEL or SERIES WORKING. 
SINGLE or DOUBLE CARBONS. 
FOCUSSING or NON-FOCUSSING. 


All kinds of 


CAR BON LAMPS, 


BATTERIES, &c., 
"TELEPHONES AND LIGHTNING ARRESTERS 


BATTERIES. HIGGINS, 


BICHROMATE, LECLANCHE, &. 


POLES, AT ORS, 


FITTINGS, &c., for TELEGRAP 
TELEPHONE and 
ELECTRIC LIGHT purposes. 
JOHNSON & PHILLIPS’S Patent 
FLUID and TERMINAL INSULATORS. 
SHACKLES, &c., and all descriptions of the 
ordinary form, in Porcelain or Brownware. 


CABLE MACHINERY AND GEAR 


Of all descriptions, for the complete equipment of 
TELEGRAPH CABLE FACTORIES and VESSELS, . 
including Stranding, Closing, Tape, Yarn & Compound 
Serving and Rubber Covering Machines, &c. 
PICKING-UP & PAYING-OUT MACHINERY, Dynamo- 
meters, Bow and {tern Gear, Cable Tanks, Telegraph 
Buoys, Grapneis, Centipedes, Mushrooms, Rope and Chain 
Fittings, Cable Leads, Cable Drums, Hauling Gears, Splicing and 
Jointing Tools, &c., &c., Steam and Hand Wire Sounding Machives 
for Deep and Shallow Water. 
Sole Makers of TROTT & HAMILTON’S PATENT GRAPNEL ROPE 
and TROTT & KINGSFORD’S PATENT INDICATING GRAPNEL. 


PATENT ELECTRICITY 
SUPPLY METER. 
SWITCHBOARDS, 3 
ELECTRICAL TESTING and 
MEASURING APPARATUS, 
SWITCHES AND FITTINGS. 


CABLES & WIRES 


SUBMARINE 
ELECTRIC LIGHT and 


INSULATED LEADS 
of all descriptions. S 


or TELEGRAPH PLANT AND MATERIAL, 
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SALFORD. “MANCHESTER. 


Telegraphic (Glovers, en. London Office: 89, VICTORIA ST., WESTMINSTER. 


Addresses: 


j CONTRACTORS TO H.M. POSTMASTER-GENERAL, THE COLONIAL AND INDIAN GOVERNMENTS, THE 
PRINCIPAL RAILWAY, TELEPHONE AND ELEOTRIO LIGHT COMPANIES. 


SOLE MAKERS OF DYNAMO WIRE 


AND CABLE. 
CROMPTON’S SPECIAL “ COMPACTUM” 
TWISTED BARS. COVERING. 


PATENTRES AND SOLE MANUFACTURERS OF COMPRESSED SOLD ENDED ARMATURE BARS. 


MAKERS OF EVERY DESCRIPTION. OF 
VULCANIZED: 


ELECTRIC LIGHT WIRE & CABLES t 


= 


Cane Wire and Cables. 
Laminated and Solid Strip. 


Flexible Cords, in Metallic and other designs, 


Twin Wires for every purpose. 
_ Flexible Dynamo Cables. 


SOLE AGENTS FOR 
POOLE’S PATENT GAUGE. 


SOLE AGENTS FOR 


TROTTER’S PATENT GAUGE, 
1347 


J. P. HALL. & 02. MAKERS OF y DYNAMOS, ‘MOTORS. 
ENGINES for Electric Lighting, 
re) ELEOTRICAL TRANSMISSION OF POWER 
Haulage, tor Collieries. 
ELECTRICAL & GENERAL ENGINEERS. 


Telegrams: DYRAMO,” SEARCH LIGHT PROJECTORS. 
COMBINED DYNAMOS AND TURBINES. 


And all kinds of Electrical Plant, 


Ox a 


OF ST PAULS Wasa 


— - = yA Gole Agents for Patent FARFLEX 
DRUM BAR ARMATURE DYNAMO. STANDARD PATTERN STEAM DYNAMO. 7146 
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wiLLcox's SPECIAL LUBRICATING OILS 


WIGGINS & SONS, LONDON 
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— 


TELEPHONE G 
4,740. 


CASTLE 
STREET. 


FOR ELECTRIC LIGHT STATIONS. 


WILLCOX’S CYLINDER OIL, 
WILLCOX’S DYNAMO OIL. 
WILCOX’S CRANK CHAMBER OIL. 
CASTOR OIL. 


OUR OILS ARE USED BY THE PRINCIPAL ELECTRIC 
LIGHT COMPANIES. 


SEND FOR OUR NEW 


Adopted 
all 


GENERAL ENGINEERS’ STORES. 


34 & 36, SOUTHWARK STREET, LONDON. 


FREDERICK SMITH & CO., 


Contractors to Gewernmens ana Railway Companies. 


Patent Galvanised Tele egraph Wi Wire (100-lb. Coils) 


TO ALL 8 


COPPER WIRE 


Hard Drawn for Telephone Lines. Special Tinned Wire. 


U BRONZE wih 5 us 


(Weiller’s Patent umder License. 


MICA MERCHANTS. = io. 20, 
‘MANUFACTURERS OF MICA GOODS FOR ELECTRICAL AND ALL 


CONTRACTORS TO HER MAJESTY'’S GOVEREMERT. 


39, VICTORIA STREET, " WESTMINSTER, LONDON, S.W., 


Manufacturers of 


ELECTRIC TRAMWAY SUPPLIES i 


ING “AETNA” Insulators and Hangers, 
ANDERSON’S STANDARD LINE MATERIAL, 


REGISTERED EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. (6970) 
Wm. M. FOXCROFT | 
Telegraph and Telephone Case Manufacturer 
36, PEROIVAL STREET, AND 9, SMITH STREET, | H. ARDNER 
EVERY DESCRIPTION OF CABINET WORK FORELECTRIC LIGHT ENGINEERS. | [TRADE MARKS.DES DESIGNS. 
Tt ey Pamphlet of Costs Gratis. 
Photometer, Telephone Cases, Battery Boxes, &c.,&c. | || 
PRILE MEDALS, LUNDUN 16; AKLB, |. i 


TROLLEYS, LIGHTNING ARRESTERS, &c., 
(Successor to the late W. Fowcroft, also F. Lucas), 
CLERKENWELL, LONDON, E.C. 166, FLEET STREET, 
Lock and Block, Single Needle, Bell, Sounder, Perforator, | 


46 YEARS’ SPECIAL PRACTICE 
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London Offices :— Telegraphic Address :— 
DASHWOOD HOUSE, 9, NEW BROAD STREET, Eo. “ CONCORDANCE, LONDON.” 


Works :— Telegraphic Address :— 
WOLVERHAMPTON. “ ELECTRIC, WOLYERHAMPTON.” 


LIMITED. 


BUSHBURY WORKS, WOLVERHAMPTON. 


BSS SSS SSS SS SSS 


THE ELECTRIC CONSTRUCTION COMPANY undertake 
Electrical Engineering work of every description and magnitude, their 
extensive and well equipped works affording facilities for the rapid 
execution of capers of class design, and quality unsurpassed by 
any other firm. 


SPECIAL DYNAMOS & MOTORS of every class. | ELECTRICALLY DRIVEN PUMPS and HOISTS 


| FOR MINING WORK. i 
COMPLETE EQUIPMENTS for TRAMWAYS. | YOL'TMRTERS and AMMETERS. 


TRANSMISSION OF POWER. | PATENT ARG LAMPS. 


THE OXFORD SYSTEM OF DISTRIBUTION 
BY CURRENT TRANSFORMERS. 


PRICES AND ESTIMATES ‘ON APPLICATION. 


Special chilies ‘paia to Foreign Orders and Enquiries. 
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HOLDEN, DRAKE & GORHAM 


RECORDERS 


MANUFACTURED UNDER 


THE CARDEW PATENTS. 


As Supplied to the Corporations of 


Aberdeen, Nottingham, 
Huddersfield, Scarborough, 
Nelson, &e. 


_ Head Offices: 66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 
Branch Offices:—100, KING ST., MANCHESTER, and 46, WESTBORO’, SCARBOROUGE. .« 


LONDON.” TELEPHONE No. 105, 


LONDON ELECTRIC COMPANY, 


LIMITED: 


: ANCHOR WORKS, PLAYHOUSE YARD, 
GoLDEN LANE, 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


For Electrical Instrument Dynamo Machines, Telephones and Electric Bells. 


CABLES OF Soames, MEDIUM AND HIGH INSULATION FOR ELEOCTRIO LIGHT MAINS 
AND BRANCH CIRCUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESORIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone Companies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


(MARTINO'S PATENT). 


The 8 ic Resistance of Platinoid is 50 per cent. higher than that of the best German Silver. Its temperature coefficient 
is lower that of any other metal used for Electrical It is uniform in quality, and does not tarnish under 
atmospheric influences. Sater the “es —— some of tbe nent Electric Light Companies have adopted Platinoid for 

ver. 


Resistances, to the entire exclusion 


‘Sole Agents for Platinoid for all Electrical Purposes (By Agreement with the Patentee), 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


PRICH LIstTs OW APPLICATION. 


} 
| 
if 
| 
| 5 
2 
| 
4 
4 
if 
4 
| 


THE ELECTRICAL REVIEW. [June 28, 1895, 


CALLENDER § BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
90, Cannon Street, LONDON. Telegrams: “CALLENDER, LONDON.” Telephone 15,133. 
Oldham Place, Renshaw Street, LIVERPOOL, and 58, Water Street, BIRMINGHAM. 
Works: ERITH, KENT, elegrams: “CALLENDER, PICARDY.” Telephone, 8,411, 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Comocemntria Cables—ARMOURED-—Metal Sheathed. 
ABPRIAL CABLES. 


Patricroft, MANCHESTER. 


ENGINES of our MANUFACTURE are DRIVING DYNAMOS in the 
following CENTRAL ELECTRJC LIGHT STATIONS: 


ABERYSTWYTH, BATH, LONDON (Bankside), DERBY, 
EALING, PRESCOT, »OUTHPORT, 
WEYBRIDGE, HONG KONG, &c. 


We have now in =e STEAM ENGINES for the following CENTRAL 
LECTRIC LIGHT STATIONS: 


ALTRINGHAM, CHISWICK, PRESCOT (extension), 
SALFORD and SHEFFIELD (extension). 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


To Inventors ABROAD who desire to take out Patents for their PARIS, 
inventions in Austria or in Germany, G ABRI FL 
MADRID. 
J. U. Dr. JOSEPH SLADECEK, AND . UR 
Specialist in Patent Matters, Attorney-at-Law, Mt. PETERSBURG 
PRAG, HKORNGASSE, 26, BOHEMIA, . LONDON. 
Offers his services. 
Manufacturers, 
CONNAUGHT Telephone 8,094. 
Mr. J. G. LORRAIN, MIER, MIME, &.,| yansions, Telograms:— 
Fellow of the Chartered Institute of Patent Agents, “GaBIONAGE.” 
Movrfolk House, Norfolk St., London, VICTORIA S8T., 


PATENTERS HANDBOOK” Post Free on Applicatien. 8.W. 


H.HEATHMAN'S 
TINEXPENSIVE OETACHABLE 
EXTENDING LADDERS 

OovBLe TREBLE 


1s. 6d. 


ORDINARY LAMPS, (Copyright.) 


LIBERAL 


LINDLEY 


veo TRADE TERMS. 


| COVERS ano CASINGS MADE To ANY DESIGN 


4 
IAPRDIC 
HEATHMAN’S PATENT LADDER, STEP AND MAHOGANY & GENERAL FAR 
TRESTLE WORKS, TIMBER MERCHANTS, 


& 37, ENDELL STREET LONDON Ww.C MOULDING MANUFAC: ayn SIZE 


aap OFFICES 58 & GO, WILSON STREET, FINSE ve 
Price Lists post free. Carriage is paid. Specialities quickly made. MILLS.) {ORANGE STREET, RAVEL LANE, SOUTHW (Lonoon, 
variety kept in 6 6982 AND ORIA WHARF TWIG FOLLY BRIDGE 


is | 
Wii 
By 
M 
Or 
of 
| oH | 
] 
| Ev 
a 


28, 1895.) THE ELECTRICAL REVIEW. vil 


le 

@@) 
| 

veal i | 
| 


( 
Hi 


i] 


a 
_ 
1 
| 

4 


Switchboards, Distributing Boards, 
Main and Branch Switches. 
Over 300 Varieties 
of Switches 


Thousands 
of Artistic Fittings 
at bottom Prices. 


200 Varieties 
of Glassware in Stock. 


| Over 200 Patterns 
of Decorated 
CHINA GOODS, 
all hand-painted. 


Blocks, Cables, 
Wires and all Jointing 
and Wiring Material. 


Our “Queen Anne” 
Fuses beat all others. 


Our Patent | THE STANDARD LAMP. try them 


Licensees of AVERAGE LIFE OVER 1,000 HOURS. Contractors will do 
Edison-Swan Co, well to consider our 

Every kind of Holder Only 3 to 3} Watts per Candle-Power. — —— 
any requirements. || — _THE CHEAPEST AND BEST. We make immense 


Al. sacrifices 
Immense Stock kept. || - THOUSANDS IN STOCK. to large buyers. 
‘ 5154 


‘| NEW EDITION ILLUSTRATED CATALOGUE POST FREE TO THE TRADE. | 
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TELEPHONE TELEGRAPH LINES 


' And all Electrical Purposes. 


GUN METAL AND 


PHOSPHOR BRONZE 
‘CASTINGS. Patent Silicium 


Phosphor 
Bronze Wire, Rods, 
Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery, 
Babbitt’s and other White 
Anti-Friction Metals. 


strength and high conductivity, 
H.C. and ordinary Copper Wire, 
Rolled and Drawn German- 


Silver and Brass, 
BULLS METAL, 


FOR 
CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 7 


Tut PHOSPHOR BRONZE CO., Limited & Reduced, 87, Sumner St., LONDON, 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
-_ TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING- LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS . &., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIO CASH SYSTEM for the transmission of COINS, é&e. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 4: 


7486 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 


FOR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS.. 
CANNOT CORRODE, “GUM” OR “CLOG.” 
CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all particulars of 


7 
: 5%) Bronze Wire of great tensile 
PHOSPHOR BRONZE 
1 Sr 
OF 
DURO METAL 
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Accumulstors. sup. 10 

Charging . eee 10 
Chloride Elec. Somes Synd. .. 15 
Crompton Howell E.8.Co. ... 
Drake & Gorham pbe 5 
.lectrieal- ll 
Epstein Accumulator 19 


Are J. Borland... ... 
Crompton & Co. Sup. 16 
Johnson & Phillips 1 
The Electrical Company Sup. 2 
Sharp & Kent... Sup. 10 

Artesian Wells.—Le Grand & Sutcliff 3 Sp. 11 

Asbestos.—United Asbestos Co. ... 


Auctioneers and Valuers 
--. Wheatley Kirk, Price & Goulty Sup. 


D.P. Battery Co., Ltd. ... Sup. 15 
Electric Novelty Syndicate Sup. 14 
Genl. Elec. Co., Ld.(@. Binswanger) Sup. 8 
India-Rubber Co. loose eee eee 20 
Johnson & Philli eco 1415 
Telegraph Mfg. ove Sup. 1 
Bourne & Son... 15 
"lec. Co., Ld. Bup. 8 
Belting.— Webb & Son ene Sup. 14 


Books.—F. oO. Allsop.. eee Sup. 10 
Darlington & Co. 
Science 

Cabinet Work.—W. i Foxcroft .. 8 

Cables (Armoured). 

F. Marten, Hale & Co. ... Sup. 11 

Carbons. 


Genl. Elec. Co., Ld. (@. Binswanger) Sup. 8 
Johnson & Phillips eee 1& 15 
Schiff, Jordan & Co. ... Sup. 7 
The Electrical Company Sup. 2 
Bronze Co. ... 8 


Chemicals.—G & Co. eee eee 
Jas Boulton & Co. eee 
—Crompton & Co. Sup. 16 


&Batley ... 19 
J. H. Holmes & Co. on Bup. 9 
1 ee 15 


Newton Electrical Eng. Works. 
Phenix Dynamo Co. ... wp. 
W. & J. Robinson & Co., Ltd. Bun. 7 
_. Rosling & Matthews... 
Scott & Mountain ‘Sep 
« The Electrical Company 
(Plating & Depositing) 


Oppermann 
Enonite’ —Harb Comb Co. 
Mossley & fons 
Moctsient Engineers ond Contractors. 
J. D. F. Andrews & Co. 
British Thomson-Houston, | Ltd. ‘Sup. 11 
h Electrical Co. 


Sallender's Bitumen Tel. &c. Co. 6 

m) eee eee 16 
Drake & Gorham ose 5 
Electric Construction Company 4 
Elliott Bros. eee eee Sup. 16 
J. Fowler & Co. ... a ove 

&Te orks 

Johnson & Philli: 
Laurence, Scott & Co. ... 
Paterson & Cooper 
C. A. Parsons & Co. eee eee 
Reid 


Bros. . 
Ernest Scott & Mountain on 
Siemens Bros. & Co. 14 


e Electrical Company Sup. 2 
Western Electric Co... ... Bup. 16 
Wigston Elec. & Eng. Co. oe, , 18 


Electrical Engineers, &.—Cont. pace 
Williamson & Joseph 7 

Elec. Light Fittiogs.— Bayley Bros. 
Benham & ange 


R. Cottin ... see Sup. 14 
Dorman & Smith.. 9 


Electric Installation Co... Sup. 7 
Evered & Co. ose ove ove 

Faraday & Son ... 
Genl. Elec. Co., Ltd. «a- Sup. 8 
A. P. Lundberg ... Sup. 6 


Pritchetts & Gold... ws Sup. 2 

Taylor Smith Electric Co. a wa 

The Electrical Company Sup. 2 

B. Verity. & Sons... Sup. 1 

Waltham Electric Eng. Co. Sup. 11 

Williamson & Joseph oge 7 
for Electric ‘Light. 

G. E. Belliss & Co 
Browett, Lindley & Co. . aa 6 
Marshall, Sons & Co... 
Matthew Paul & Co... ove 
Wells Bros. 


Willans & Robinson Eup. 
Fittings.—W. H. Bailey & Co. 
Fibre.—Delaware Hard Fibre Co. _ 14 

David Moseley & Sons ... 

Mosses & Mitchell 15 
Fire Insurance.—Pheenix Office .. 
Forgings.—R. Jenkins Sup. 1l 
Fuel Economiser. 

E. Green & Son, Ltd. ... Sup. 4 
Furnaces.—Meldrum Bros..., Sup. 6 
yak Engine Tabe.—Tube Co. Sup. 5 


Be 
General Elec. Co. (@. Binswanger) Sup. 8 


Incandescence Lamps. 
O. Berend & Co. an ove 
Brush Elec. Engineeris Co. 10 


Edison & Swan U. E. L 
The Electrical Co. ove 2 
Fuller & Co. ove 13 
Gabriel & Angenault ... 6 
Genl, Elec. Co., Ld. (a. 8 
“Hard ” Incand. Lamp Co. 
Hungarian Incan. a Co. Bup. 2 
Quanonne & Oo. ... ove 
Siemens & Co. ... 
Slade, Templeton & Oo.... Sup. 7 
Sunbeam Lamp Co. eee eee 
Zirich Incan. Lamp Co. Sup. 13 
india-Rubber. 
India-Rubber, G. P. & Tel. Wks. Co. 20 
D. Moseley & Sons ove oe 
Institutions. 
Electrical & General Eng. Col.... 
Instrument Manufacturers. 
Bun uh eee oe eee 


Stiff & Sons eee eee eee 
Telegraph Mfg.Co. ... Sup. 1 

Iron and Steel.—W. Macfarlane & Co. 
Turner Bros. eee eee oe 13 
Ladders.—J. H. Heathman & Co. ... 6 
Lubricants.—Engelbert & Co... 8 
W. H. Willcox & Co. eee eee 3 
4 


Magnet Steel.—G. P. Wall Sup. 1 

Manufacturing Electricians. 
Brush Elec. Engineering Co. ... 10 
Dorman & Smitb .., aes 9 


Genl. Elec. Co., Ld.(@. Binswanger) Sup. 8 
Hodges & Todd ... ove ove 

International ElectricCo. Sup. 7 
Nalder & Harrison Constn. Syn. 10 


additional entry. 


Manufacturing Electriciaa .—Cont Pace 


T. G. Poole ae 13 

Telegraph Mfg. Co. coe Bup. 1 

The Electrical Company Bup. 2 
Mica.— Baxters & Macdonald eee 

F. Wiggins & Sons ove ooo 8 
Motors.—Cuttriss, Wallis & Co. ... 

The Electrical Com Sup. 2 

W. & J. Robinson & Co., Ltd. Sup. 7 
Patent Agents.—H. Gardner... 8 

J. G. Lorrain ove ove 6 

J. U. Dr. J. Sladecek 6 
Platinum.—Derby & Co. ... Sup. 10 
Poles. 

Johnson & Phillips (wood and Iron) 1 &15 
Appliances. 

rman & Smith eee eee eee 9 


Genl. Elec. Co., Ld. (a. 8 


J. Stiff & Sons 


Porous Cells.—J. Stiff & Sons 
Shafting, &. 


haw & Sons eco 


Railway 


up. 
ignals.—Saxby & Farmer 


Resistence W Wires.—Al. Demaret ... 


Screws.—Davis & Ti 


mmins 


Stabilit.—The Electrical Co. 
Stampings.—R. Jenkins ... 


Cutting Bros. 
Lansard & Co. 


Steam Traps.—W. B. Haigh & Co. . 


Stoneware.—Doulton & Co. 


J. Stiff & Sons 


Bup. 
Sup. 
Sup. 
Sup. 


Sup. 


Subways.— Walter Macfarlane & Co. 
Telegraph Engineers. 
J.C. Fuller & Son ooo 
Johnson & Phillips eee 
Siemens Bros.& Co. ... 


Slade, Tem: 
Telegraph 
Telephones. 


twerp Telep. & Elec. Wks. 


& Co. ... 


Sup. 


Sup. 
Bup. 


eee 


Consolidated Telep. Cn. & M.Co. Sp. 5 
Genl. Elec. Co., Ld. (G. Binswanger) Sup. 8 


Gent & Co. 


Western Electric Co. ... 


Tenders. 


Tools, &c.—H. Milnes... 


Tramway Supplies. 


. Anderson... 


Turbines.—Gilbert Gilkes & Co. 


W. Giinther & Sons eee 


S. Howes ... 
F. Nell... 
Vulcanite. 


Harburg I. B. Comb Co.... 


wats Supplies.—Doulton & Co. 


Le Grand & Sutcliff 


Wire (Covered).—Connolly Bros .. 


Felten & Guilleaume ... 
Fowler-Waring Cables Co. 
Genl. Elec. Co., Ld. (G, Binswanger) Sup. ? 
W. T. Glover é& Co. 
W. T. Henley’s Telg. Works al 


Sup. 
Bup. 


Hooper’s Tele. & In. Rub. Wks... 
London Electric Wire Co. ese 5 
oa eee Bup. 10 
oe Sup. 1 
Co. eee Bup. 2 
Phosphor Bronze Co eee eee 
n, Camm & Co. ... see 15 
F. Smith & Co. ... ove ooo 8 
Wire Covering Mochinery. 
Thos, Barraclough eee 
Johnson & Phillips eee ow «16 


Wood Cas 


J.F. &G 
J. Smith & Co. 
Vigers Bros. 


Sup. 


ings. 
Genl. Elec. Co., Ld. (@. Binswanger) dup. 8 
. Harris 6 


14 
15 


MuscxLLanzous ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, ¥c., ¥c., appear on Bup. 9 (middle of paper) 


_ CROMPTON & CO., LIMITED, s## sur. 1c. 
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FARADAY SON'S 


ELECTRIC LIGHT FITTINGS 


SHOWROOMS & WORKS (GREATLY EXTENDED) 


2 & 3, BERNERS STREET, W. 


The Board of Trade have again and n urged the necessity of cgphiaing the “ Lock” “Block” BB na by actual connection between the Telegra; 
ents and Locking Levers, to effect “ inter-dependent working” ig — rovement Supplemen' Automatic Train A has been ph 


Instrum 
reliably accomplished and bro’ ht into practical use on several lin a Messrs. Saxpy & Farmer, under protection of various Patents granted or to — 
Diploma 


of Honour (the Highest Award), Edinburgh, 1890. For Particulars, Plans, and Estimates y@tpply to 
SAXBY & ea Ltd., Railway Signal Contractors,-Cazterbury Road, KILBURN, LONDON, N W. 
Manufacturers of Rail pte Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


REALLY THE BEST! 


Most Makers style their particular form 
of Arc Lamp “the best,” but the consensus of 
opinion from Users is, that this superlative 
properly belongs to the 


BRUSH-VIENNA 


DIFFERENTIAL FOCUSSING 


ARG LAMP. 


LQUALLY SUITABLE FOR DIRECT & ALTERNATING 
CURRENT CIRCUITS. 


PERFECT IN ACTION. LOW IN PRICE. 


SEND FOR NEW PRICE LISTS TO THE 


BRUSH ELECTRICAL ENGINEERING CO., 


LIMITED, 
49, QUEEN VICTORIA STREET, LONDON, E.C. 1 


HARRISON CONSTRUCTION 


SYNDICATE, LIMITED. 
ELECTRICAL INSTRUMENT MAKERS, &c. 


WORKS: 


CITY OFFICE: 


HEAD OFFICES: 
TRAFALGAR HOUSE, 
47, VICTORIA 8T» ST..CHARING CROSSRD., BROAD ST., 


LONDON, W.C. 


Telegrams “LUCIMETERS, LONDON.” TELEPHONE No. 85,233. 8095 


x [June 28, 1895, 
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TURBINE 


= Four of these are developing 


600 H.P. 


Electric Light Station, 


WORCESTER. 


FREDERIO N NELL, 97, LONDON. 
66 ” 


CONNOLLY 


OF INSULATED 
WIRE JOINTS. 


Does not Sick to or Dirty 
Insulated Wire & Cable Makers. 


Telephone No. 2,361. Telegraphic Address: “ Connollys, Blackley.” 
London Agent: Mr. CHAS F. QUICKE, 72, Finsbury Pavement, £0. REQUIRED. 


LARGE STOCK KEPT IN LONDON. 


BATTERIES. 


REDUCTIONS IN PRICES 


RENEWALS. 


On all ORDERS FOR RENEWALS placed on and after MAY 21st, 


Por Cent 


Of the List Price will be credited on receipt of the old material 
(or its equivalent weight in plates of any make) at our 


Works, Millwall, E. 


GT. WINCHESTER ST., E.C. 
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: TELEGRAPH INSTRUMENTS AND STORES. 


: ‘Telegraph & Telephone Lines, 


CENTRAL STATION PLANTS, 


ENGINEERS AND CONTRACTORS. 


__Fdune 28, 1805 
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WIGSTON AND 


| ( Successors to Latimer Clark, Muirhead & Co., Ltd.), 
ELECTRICAL AND GENERAL 


MANUFACTURERS OF THE 


SEARCH LIGHT PROJECTORS (liminlty and oer patterns), 
ELECTRICAL TESTING & MEASURING INSTRUMENTS, 


Contractors for 


SHIP LIGHTINe a and all other INSTALLATIONS of ELECTRIC LIGHT and POWER, 
Electric Tramways and Railways, 


General Work of all desoriptions, 


Registered Offices:—29, REGENCY STREET, WESTMINSTER. 
Branch Offices:—12, MARKET STREET, LEICESTER. 


s:-WESTMINSTER and SOUTH WIGSTON. 


Electrician 
F. V. ANDERSEN. 


Address:—“REGENCY, LONDON.” ne 


General Manager : 


Telegraphic 
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TAYLER SMITH ELECTRIC CEL 


ART METAL WORKERS. 
SPRING DROPS, REEL LAMPS, AND OTHER FITTINGS. 


53, SOUTH MOLTON STREET, LONDON. 


ROSLING MATTHEWS, 


HLECOTRICAL HNGINEERS, 
TRAFALGAR WORKS, BRADFORD, YORKSHIRE. 


MANUFACTURERS OF 


DYNAMOS« MOTORS, 


THE CHEAPEST AND BEST FINISHED MACHINES IN THE MARKET. 
FOUR GOLD MEDALS AWARDED. 
SPECIAL TERMS TO THE TRADE. SEVERAL MACHINES READY FOR DELIVERY. 


Suvedish Iron Sheets and Stampings. 


TURNER 


Telegraphic Address: “ SHEETIRON, LONDON.” 7989 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


FULLER CO. 


EVERY DESCRIPTION OF 


ELECTRIC LIGHT ACCESSORY, BELLS & TELEPHONES SUPPLIED. 


LAMPS. 


LONG LIFE. HIGH EFFICIENCY. 


28, BUSH LANE, LONDON, E.C. 


THOS. POOLE, 


MANUFACTURER AND SUPPLIER OF ALL 


ll, QUEEN VICTORIA STREET, ‘LONDON, 1 E.C. 
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SIEMENS BROTHERS «Co, 


LIMITHD. 


Belectrical and ngineers, 


MANUFACTURERS OF 
Submarine, Subterranean, Aerial, Torpedo, Lead-covered and Special Concentric Cables, 
and India-Rubber and Gutta-Percha-covered Cables and Wires for Telegraph, 
Telephone, and Electric Light Work. | 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS INSULATORS 
INSTRUMENTS BATTERIES, ELECTRIC MINE EXPLODERS. 


TORPEDOES, TORPEDO APPARATUS, 
- POLICE, FIRE AND RAILWAY SIGNALS AND BLOCK APPARATUS, 


DYNAMOS ALTERN ATORS, 


TRANSFORMERS, 


ELECTRIC LAMPS, CARBONS, AMMETERS, VOLTMETERS, &,, &. 


- ELEOTRIO AND WATER PYROMETERS, ELEOTRO-DEPOSITING APPARATUS, TELEGRAPH AND ELEOTRIOAL APPARATUS OF ALL KINDS. 
CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 


AQUAATS 
OUISAT 


CONTRACTORS FOR 


Laying - ‘Butmatine | Cables, the erection of Land Lines, the establishment of ee 
communication generally. 


SHIP-LIGHTING & ALL OTHER INSTALLATIONS OF ELECTRIC LIGHT & POWER 


~ ELECTRIC RAILWAYS and TRAMWAYS, and other applications of the 
Transmission of Power by Electricity, and the establishment of 


STATIONS 


For the supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension, 


SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S DRY BATTERIES. 
AGENTS FOR “ SIEMENS GLOW 


OFFIOCHS: 


~ London : 12, QUEEN ANNE’S GATE, WESTMINSTER, BW. 
Neweastle: 15, VICTORIA BLDGS., GRAINGER ST. WEST. 
Glasgow: 261, WEST GEORGE STREET. 
Melbourne: 54, MARKET STREET. — 


Works :—WOoLWicH, KENT. 
Oable Address : “ SIEMENS, LONDON.” Codes: A.B.O., Al, Engineering. 
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BRE. 
Far MOSSES & MITCHELL, 82, 


FOR THE LATEST IMPROVEMENTS AND DEVELOPMENTS IN 


ELECTRICAL STORAGE BATTERIES 


FOR ELECTRIC LIGHTING, ELECTRIC TRACTION WORK AND 
LAUNCH PROPULSION, 


Apply to the 


CHLORIDE 


SYNDICATE, LIMITED, 


16, VICTORIA STREET, WESTMIN STER, LONDON, S.W. 


JOSEPH BOURNE & SON, 


if 7 INSULATORS, BATTERY JARS, &c., in the well-known Denby Vitreous Stoneware. = 


Por naif cantury thane manufactures haze bean calebrate fora high degre of vitrefrction combined 


SEND FOR NEW ILLUSTRATED PRICE LIST. ; 7438 
Works: DENBY POTTERY, near DERBY. 


ue. NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. 
ELECTRIC CASAS. JOH NSON & PHILLIPS, 


14, Union Court, Old Broad Bt.yB.C., and Charl and Chariton, Kent. 


MAKERS of Go we modern machines for 
CABLE- MAKING. CABLE‘ LAYING. 
STRANDING. BRAIDING. 
WINDING. 
MPOUNDING. LAPPING. 
BBER, SILK 4 corron COVERING 


Head Offices: 50, KING WILLIAM 8T., E.C. 


Wharf & Saw Mills: Stanley Bridge, 831, King’s Road, CHELSEA, 8.W. INDINGS it yeas can 
914, Pavilion 81 uare, 8. their half bers 
, West End Branch Yards ror | Cloth at the rate of 4s. per volume. Cases for AR 


also supplied at 2s. 6d. each.—22,.Pargnnoster Row, Lonpon. 


RAMSDEN, CAMM & CO., 


BRIGHOUSH, YORKSHIRHG, 
Aron and Steel Wire Drawers and Galvanizers, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Race Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B. PECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &., WIRES. ge: 


TURBINES. 


THE “LITTLE GIANT” 


s. How 

i Contractor to H.M. Government, also to the Russian, French, Turkish, Egyptian, Indian & Cape Governments, 
64, Mark Lane, London, E.C. 

TELEGRAMS :—“ BARBEAU, LONDON.” Catalogues Free. mio 


POST FREE, 2s. 6d. WITH 34 ILLUSTRATIONS 
OZON 
ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 
By EMILE ANDREOLI. 
H. ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER ROW, LONDON, E.C. 
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BELLISS & CO., 


(Established 1852), 
« 


-LEDSAM STREET WORKS, BIRMINGHAM. - 


London Office: Westminster Chambers, 9, Victoria St., S.W. 


MANUFACTURERS OF 
DOUBLE-ACTING, HORIZONTAL and VERTICAL 


ENGINES, 
SIMPLE and COMPOUND, OPEN and ENCLOSED, 


FOR 
ELECTRIC LIGHTING 
. Surface Condensers, Air & Circulating Pumps. 


HIGH- CLASS STEAM BOILERS, 


Piping, Valves and Connections for Complete 
Steam Equipment of 


CENTRAL STATIONS 
AND OTHER 'NSTALLATIONS. 


Estimates Free on receipt of Particulars. 
write for Catalogues, 


The Engineering Telegraph Code Used. 
High- “Speed Sel Lubricating Engine & Dynamo as supple for Boat Destroyers, Yachts, &c. 


ARC 


The Celebrated - KOERTING & MATHIESEN” Three lamps, 10 amps., Pattern D, can be 
seen burning off 100 volts, Alternating City Circuit, also one in parallel, at. 2s 


aie, =THAMAS 


GIVE UNQUALIFIED SATISFACTION WHEREVER TRIED. 


“CHEAP AND RELIABLE.” 
CONTINUOUS: OR ALTERNATING CURRENTS. 


LARGE STOCK KEPT IN LONDON, also COMPLETE COVERS, GLOBES & SUITABLE — 


SEND FOR REVISED CARBON PRICE LIST. 


Before ordering 


“-INKMARKING- AND PERFORATING. 


THE MOST PERFECT CHECH-CLOCHK MADE. 


FITTED 


IN THE FOLLOWING’ AND MANY OTHER ESTABLISHMENTS 


‘AT HOME AND ABROAD. 


Colney Hatch Asylum (2 clocks) Birmingham Workhouse 
‘Exeter City Asylam Hudson’s Soap Works 
Devonshire County Asylum Bird’s Custard Powder Works 
Starcross (Exeter) Asylum | Rudge-Whitworth Cycle Works 
Hants County (Fareham) Asylum Best & Lloyd, Birmingham (8) 
Cheshire County (Macclesfield) Asylum Baring’s Bank 
Glamorgan County (Bridgend) Asylum Wyke House, Isleworth 
Three Counties County (Parcgwylt) do. |- Carling, Gill & Carling 
Somerset & Bath (Wells) Asylum The Lawn, Lincoln 
Birmingham (Ruberyhill) Asylum Westcott & Co., Sydney 


Suffolk County (Melton) Asylum (2) 
WRITE FOR TRADE TERMS. 


Stafford Asylum 

Lineoln Asylum 

Leicester Asylum 

Eastern Counties Idiot Asylum _ 

- Kent County (Barming Heath) Asylum FIRE ALARM SYSTEMS, 


Birmingham (Winson Green) Asylum ~ &e., &e. 8136 


GENT. & CO., rarany WORKS, LEIGESTER. 


| _ xvi [32 
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FREDERICK J. BORLAND, 


Sheepscar Grove Works, LEEDS. 


PATENTED SPECIALITIES: 


“SCISSORS” ARC LAMPS, 


FOR PROJECTIONS. 


“UMBRELLA” 
PHOTOGRAPHIC APPARATUS. 


sel Estimates on application for Lighting Mills,.Works, 
Public and Private Buildings. ses 


MARSHALL, SONS & CO., Lip. 


BRITANNIA IRONWORKS, GAINSBOROUGH, ENGLAND. 


London Offices, Show Rooms, and Stores: MARSHALI’S BUILDINGS, 79, FARRINGDON ROAD, E.0. 
fil Telegraphic Address: “MARSHALLS. GAINSBOROUGH.” Telegraphic Address: “ENGINE, LONDON.” 


Newly Designed 


FIXED 
With Loco. Boilers. NEw DESIGNED PORTABLE & SEMI-PORTABLE ENGINES, 
VERTICAL ENGINES, 


Designed 


5. 4 | Engines specially - OVER HIGH-CLASS VERTICAL ENGINES AND BOILERS. 
wieh-OLASS HORIZONTAL ENcINEs | ELECTRIC LIGHT | 24,OOO ENGINES BOILERS 
_ iin MACHINERY. MADE AND SUPPLIED. | OF ALL KINDS. 


NEWLY DESIGNED VERTICAL ENGINES 
With Loco. Boilers, 


COUPLED COMPOUND ENGINES. TA ANDEM ‘COMPOUND ENGINES 


WITH PROELL’S VALVE GEAR, WITH PROELL’S VALVE GEAR 
Up to 500 H.P. Up to 500 H.P, 
HIGH-CLASS CONDENSING ENGINES Engines and oilers let out ON HIRE from our 
With Proell’s Gear LONDON DEPOT. LOCO. MULTITUBULAR BOILERS. 


NEW CATALOGUES WITH LATEST ILLUSTRATIONS AND CURRENT PRICES FREE ON APPLICATION. 11 


ERNEST SCOTT & MOUNTAIN, Lro., 


Electrical & General Engineers & Brass Founders, “Tyne” Combined 
CLOSE WORKS, NEWCASTLE-ON-TYNE, Plant, 
CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, &c, Or where space is 


SOLE MANUFACTURERS OF 


Motors, Alternators; Arc Lamps, Combined Engines and Dynamos, 
‘ Combined Electric Fans and Motors. 


ELEOTRIC LIGHT INSTALLATIONS, for Mills, 
Factories, Ships, Public. Buildings, Mansions, Collieries, &e. 


ELECTIC PUMPING and HAULAGE. 


ELECTRIC COAL CUTTING, &e., a 
ELECTRIC LIGHT } ENGINES, for 
High-Speed Work. 


, &e. 


COPIES OF OUR COMPLETE GATALOGUE OF ELECTRIC LIGHT MACHINERY, &., 
‘GAN BE OBTAINED ON APPLICATION. 6045 


| | | 
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PARIG, 1889. 


84a YORK ROAD KING’S 
AND 
HATTON GARDEN, E.C 


28, 


FAH 
(NVENTIONS, 1 EDINBURGH, 1890. 


ALL THESE GOODS ARE SHOWN IN STOCK. 
63 67 
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ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s, 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., &c. 


ee ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cables and Wires; VYulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, Postal, Railway, Fire Alarm and Police Equip- 
ments Railway Signals and Blocks; Iron Poles, 


Covered, Armoured ; Mains, Concentrics, Flexible Wires, Batteries, Insulators, Switchboards for 
Cords. Private Installations, Gutta Percha Wires. Insulators, Batteries, Cat les, Gutta Percha wires 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr, Warrington, England. 


Branch Offices: 11, Queen Victoria Street, LONDON, E.C.; 2, Parsonage, MANCHESTER; 
and 30, Hope Street, GLASGOW. “en 


VERITY SONS, 


Manufacturers of all Classes of Electrical Fittings, 


Telegraphic Addresses: 


PLUME WORKS, ASTON, BIRMINGHAM. “ ELECTRICITY, BIRMINGHAM,” 
31, KING STREET, COVENT GARDEN, LONDON.  «venrry, 
TRADE MARE, 


WE HAVE THE LARGEST 2am VARIETY OF 


ELECTRICAL FITTINGS 4 AND ACCESSORIES 


TRADE. 
TBE ELECTRICAL CONTRACTORS’ 


REFERENCE BOOKS. 


FOR PARTICULARS 
REFER TO OUR CATALOGUES, 
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ROYCE SUSPENSION HOLDERS, 


With or without Shade Ring. 


BEST & CHBAPEST MADE. 


INCREASED 933 °/ Discounr, 


" TO THE TRADE ONLY. 
PRICE LISTS AND SAMPLES ON APPLICATION. 


F. H. ROYCE & Co., Lita, 


LNCHESTER; or 


Plain Holder. 


Shade Ring Holder, 


ls. 8d. PRITCHETTS & GOLD, SQUARE wu 2s. 1d. 
THE HUNGARIAN INCANDESCENT LAMP COMPANY, 


BUDAPEST, 


SUPPLY LAMPS TO ALL SPECIFICATIONS. 


Efficiency and long life combined with moderate prices. 


TRADE AND SHIPPING 


ORDERS PROMPTLY EXECUTED FROM LONDON DEPOT. 


Write for Price Lists and full information, 


Speciality:_THE “VISPRA” 


Sole Agent for United Kingdom and the Colonies : 


FERNAND ESPIR, 3, East India Avenue, London, E.C. 


ONLY. 


LAMP. 


THE ELECTRICAL CO. 


Telegrams: 
“ GALVANOSCOPE, LONDON,” 


J22-J24, Wharing @ross Aoad, London, W.C. 


SOLE AGENTS FOR THE ALLGEMBINE ELEKTRICITARTS GESELLSCHAFT, BERLIN, 


IN GREAT BRITAIN AND THE COLONIES. 


CAPITAL FULLY PAID UP, £1,000,000. 


CONTRACTORS FOR LIGHT AND POWER 


3-PHASE MOTORS 
and DYNAMOS. 


NO COMMUTATOR. 
NO BRUSHES. 


SLOW-SPEED DYNAMOS, STEAM DYNAMOS, SLOW-SPEED 


Motors will start on “full load,” can readily be reversed, and 
e are the only safe machines for fiery pits, 


All: kinds of Electric Mill, Mining and 
Hoisting Machinery. 


ANNUAL OUTPUT ( OVER 2,000 MACHINES=80,000 
PRICE LIST OR SPECIAL QUOTATION ON APPLICATION, 


Telephone No. 
35,028. 


PLANTS. 


SPARKING 
IMPOSSIBLE. 


RING 
LUBRICATORS. 


CHEAP AND RELIABLE. 


7955 
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EDISON & SWAN UNITED ELECTRIC LIGHT 


Head Offices, City Warehouses, Showrooms, &c., Co., Ltd. 


Ediswan Buildings, 36 & 37, Queen St., Cheapside, 


LONDON, E.C. 


Every Lamp EDISON-SWAN 
GAREFULLY TESTED 
before | GLOW 


DISPATCH. 


LARGE STOCK, 


EXCEL ALL 


{ 


all OTHERS. 
British Manufacture, 
ready All Candle Powers from | 


.25 to 2,000. 


All Principal Colours 
Stocked. 


for immediate 


(delivery. 


100 & 110-Vorr Lamp ror CENTRAL STATIONS, 


Warehouses and Showrooms, where Samples can always be seen lighted— 

BELFAST: 134, Royal Avenue. BIRMINGHAM: 14—16, Martineau St. CARDIFF: Westgate St. 

DUBLIN: 12, Dawson St. DUNDEE: 17,Castie St. GLASGOW: 153, West George St. LEEDS: 127, Albion St. 

HULL: Grosvenor Buildings, Carr Lane. LIVERPOOL: 6, Tower Gardens, Water St. NEWCASTLE-ON-TYNE: 2 to 8, Pilgrim St. 
West End Warehouse, Depét and Showrooms—50, PARLIAMENT ST.,8.W. Branches in all Provincial Towns. ~ 


LORD KELVIN’S 


ELECTRIC INSTRUMENTS 


RECORDING VOLTMETERS 
AMPEREMETERS. 


These instruments have Open Scales and very Sensitive Action. They 
are Free from Frictional Errors and External Disturbances. 


LARGE DIAL VOLTMETERS AND AMPERE GAUEES 


FOR CENTRAL STATIONS. 


Dead-beat Action and Large Scale Divwisions. 


STANDARD WATT AND AMPERE BALANCES, ELECTROSTATIC 
VOLTMETERS, ELECTRICITY SUPPLY METERS, SWITCHBOARD 
WATTMETERS, PORTABLE TESTING SETS, &c. 


RECORDING VOLTMETER. o@ Descriptive Pamphlet and New Price Lists Free on application to :— 


JAMES WHITE, 


16—20, CAMBRIDGE STREET, GLASGOW. 
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HIGHEST DIPLOMA OF 
AWARD, HOXOUR, 
CHICAGO, 1893. ANTWERP, 1894 


WATER | 


STEAM 
BOILERS 


A HIGH 
TEMPERATURE 


THE WASTE 
FLUE 


A SAVING 


FROM 


BCONOMISER.” 


orignal Inventors, 
Patentees and Sole Makers:— 


2, Exchange Street, MAN pdt 


Works:—WAKEFIELD. Telegrams :—“ ECONOMISER.” 
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CONSOLIDATED 


109, FARRINGDON ROAD, 


BRITISH LABOUR ONLY. 


Of all descriptions, combining the atest strength with highest possible insulation, in Bristol Glazed Stoneware 
Bpecial Porcelain Stoneware (White). 


- ALSO BATTERY ‘JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & COMPY., The Potteries, BRISTOL. 
London Agency: CHAS. D. BARKER, 113, MIDLAND RD.. ST. PANCRAS, N.W ows 


RETAIL PRICE 


TUBE AFTER 12 MONTHS. 


INSTANTANEOUS HEATING 
} — Gas ENGINE TUBE — 


SIN/IINF 77V 


60002 AS NEW- WRITE TO. 


BLECTRICAL BNGINEERS. 


SPECIALITIES. 
Continuous Current Dynamos, Alternators, 
Electric Motors, 
Slow-speed Direct-coupled 
Engines and Dynamos 
For Ship &e. 


lean P—> SEARCH LIGHT PROJECTORS, ARC LAMPS, 
lake Electric Lighting and Power Transmission. 


CONTRACTORS TO ADMIRALTY 


GATESHEAD-ON-TYNE. 


[MNGINEERING TELEGRAPH CODE USED.) 
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FULLER 


MANUFACTURERS OF 


DRY CELLS. 


Patent Platinum Connections. 


INVENTORS OF BATTERIES 1853. 


WOODLAND WORKS, 
WICK: LANE, OLD FORD RD., BOW, LONDON, E. 


| A, P, LUNDBERG, UNIQUE «tie SWITCHES 


E. CROMPTON, Esq., :—T have examined ‘UNIQUE’ 
BRADBURY ELECTRICAL WORKS Swites and I consider it en enn. My me 


thatthe ‘ UNIQUE’ form possesses a greater number of advantages and fewer 


Bradbury St., Kingsland, London, N, disadvantages than any form of Switch now in the market, ae tom very 

glad to add my testimony to that of others. The very consi le orders 

— Oe ee ee that we have been able to place with you for these Switches i is the best con- 
MEDAL AWARDED CRYSTAL PALACE, 1892, ‘itmation that I am able to adduce in support of my views.” 6175 


MELDRUM’S 


PATENT DESTRUCTORS. 


‘FITTED AT ROCHDALE SANITARY WORKS, 


USING ONLY 


Unscreened Town’s Refuse, and generating sufficient Steam for 400 H.P. 
ATLANTIC WORKS, CITY ROAD, MANCHESTER. 
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OUR HUNNINGS CONE TRANSMITTER 
HAS NO RIVAL 


CLEARNESS & BFPFICIBNCY, 


AND IS 


CHEAPER 


THAN ANY OTHER MAKE. 
THE INTERNATIONAL ELECTRIC ic. 


CARBONS 


(Tachometer), T Electric 
OR SIGHT-SPEED INDICATOR. 
MADE WITH WE ALSO MAKE Ar C Lights 
THREE RANGES THIS INSTRUMENT Manufactured by 


OF SPEED. WITH 
OTHER READINGS. SCHIFF, JORDAN & CO,, 
— LOTHRINGERSTRASSE 8, VIENNA. 

SEE Samples and Quotations will be sent free on application. 

to 1,000 revs. per SPECIAL Correspondents will oblige by stating dimensions. 81 
minute. LISTS. 


This Instrument shows ata ‘gance, and without the slightest calcula- 
tion, the exact speed at which an engine is running. We have mide many 


hundreds of these instruments for the Admiralty for Electric Light Engines. Th e (t4 E IC 99 Pp at ent 


W. H. BAILEY & Co., Ld.,| TABLE CONNECTOR. 


ALBION WoORES 
SALFORD, MANCHESTER. 4 Write for Particulars to 


THE ELECTRICAL INSTALLATION CO., Lro, 


66-64, VICTORIA STREET, WESTMINSTER. 


No. 1—From 60 
per min. — 
No. 2.—From 120 = 

to 600 revs. per min. ES : 
No. 3.—From 250 


30, ST. ANDREW SQUARE EDINBRO’. 8204 
PHAETON SCENT LAMP. 
LOW COST. LONG LIFE. 
CONSTANCY OF CANDLE-POWER. ANY GANDLE-POWER AND VOLTAGE. 
SAVES QURRENT. ANY HOLDER. 
Sena for Prices. LIBERAL TERMS TO THE 
TRADE. 7317 


Telegrams : “ GULFWEED, LONDON.” 


SLADE, TEMPLETON & co. 15, New Broad Street, E.C. 


BLECTRICAL & MECHANICAL BNGINEERS 
MILLER’S BRIDGE ELECTRICAL WORKS, BOOTLE, LIVERPOOL. 


MANUFACTURERS OF 


ENGINES, 


PUMPING PLANTS, SUB-AQUEOUS BORING PLANTS, &c., FOR HOME AND EXPORT. 


SALAMMONIAC, BICHROMATE POTASSIUM, BATTERY CARBON, AND MANGANESE, 
ACID SULPHURIC and all CHEMICALS 
FOR ELECTRICAL PURPOSBS. 


JAMES BOULTON & CO., LIMITED, CRAYFORD MILLS, STRATFORD, E. 
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ALWAYS REFER 


“THE RED 
BOOK" 


BUYING 


SP ECIF YING, (THE ELECTRICAL CATALOGUE.) 


Exterior view of BROOK GREEN WORKS, HAMMERSMITH, LONDON, ENGLAND, where the 
ROBERTSON incandescent LAMPS are exclusively manufactured. 


AT THE JNAUGURATION OF THE GOVERNMENT TRUNK TELEPHONE LINES, 


On Wednesday, June 12th, 1895, these instru- 
ments were used, as per the reports appearing in 
the Daily Press for Thursday, June 13th, 1895, and 
the report in the ELECTRICAL REVIEW, June 
| 14th, 1895, as follows :— F 
3 “The instruments used at all stations were the 
double-pole Bell receiver and the ‘ Deckert’ trans- 
mitter. The latter has been tested most carefully 
by the Post Office technical staff, and for general 
‘- all-round efficiency has been found superior to all 
THE other transmitters that have been tried.” 


“ HUNNINGSCONE” THE DOUBLE-POLE BELL 


(Deckert’s Patent), RECEIVER, 
FORM ADOPTED BY G.P.0. (ADOPTED BY G.P.0.). 


| 
J 
| 
| 
SS f \ 
. 
AN 
7 


“THE ELECTRICAL REVIEW SUPPLEMENT. 


[19] 


J. H. HOLMES & CO., 


SLOW SPEED. 
HIGH EFFICIENCY. 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, 


TELEPHONE No. 15,077. Telegrams: “INDICES.” LONDON 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 


Average Annual Valuations exceed 21,500,000 Sterling. 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


1894. H. 2,536. In the High Court of Justice, Chancery Division.— 
Mr. Justice Chitty—2e Andrews & Preece, Limited, Electrical 
Engineers, Borough Mills, Manchester Road, Bradford. 


Mr. WOOLLER JENNINGS 


HAS RECEIVED INSTRUCTIONS FROM 


Mr, JAMES DUFF, Chartered Accountant, Bradford and Halifax, the Receiver 
and Manager duly appointed herein, to catalogue and 


SELL BY AUCTION, 


On WEDNESDAY and THURSDAY the 8rd and 4th days of JULY next, 


At 11 o’clock a.m, each day, the whole of the valuable plant of 


ENGINEERS’ TOOLS & EFFECTS, STOCK-IN-TRADE, &c., 


ON THE PREMISES AS ABOVE. 


Full particulars in detailed Catalogues, which may be obtained on 
application. 
On view from 10 to 4 o'clock each day. Saturday 10 to 12. 


Auction and Valuation Offices, 66, Thornton Rd., Bradford. 


SITUATIONS VACANT. 


Where Advertisements are to be answered to a given number, letter or 
nom de plume at the ELectricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Original Testimonials should never be sent. 


Ye. Wanted in large engineering works in 
Manchester. One thoroughly accustomed to the mechanical 
construction of dynamos, motors and switchboards.—Apply, with 
recent testimonials and s‘ating salary required, age, and experi- 
ence. 8,688, ELrectricat Review. 22, Paterno:ter Row. som 


ANTED —Young Man to take charge of a small country 

house installation, consisting of steam engine, dynamo 
and accumulators. Wages £1 per week —Apply, stating age and 
enclosing copies of testimonials, to 8,690, ELecrrican Review, 
22, Paternoster Row. 2601 


V ANTED.—E'ectrician to look after lighting plant and 16 H P. 
oil engine, one with experience of electrotyping preferred. 

—Apply by letter, giving testimonials, experience, age, and wages 

required, to S. H. Hzerxomer, Lululaund, Bushey, Herts. 8667 


ANTED.—Good Traveller for dynamos and installation work, 

must have experience and good connection.—State salary 

and commission required, and give references.—Address 8,663, 
Review Office, 22,Paternoster Row. 


, pe: Assistant Manager with good experience in public 
installations and used to routine, also with good practical 
experience, capable of directing men in laying wires, &c.—Addcess, 
with age, experience and y required, 8,692, ExxcrricaL 
Review, 22, Paternoster Row. £632 


required for London, for a firm of electic light 
engineers. Good salary will be paid for a first-class man. 
Apply, giving all particulars and references, to 8,625, ELECTRICAL 
Review, 22, Paternoster Row. £625 


HKRBURG INDIA-RUBBER C. COMPANY. 


Landon Warehouse: F. WINTER, 138, London Wall, Wood St., BC. 


EBONITE. 


NGINEERS’ BUREAU.—Employers are respectfully ir- 
formed we bave upon our registers, General and Assi-tart 
Works Managers, Chief and Assistant Draughtsmer, General 
and Electrical Engineers, Inspectors, Foremen, Colliery 
Managers, and Surveyors, and good “all-round” Men, who 
are seeking engagements. No charge. All requiriag appoist- 
ments are invited to send stamp for our terms. — Addresr, 
Cuas Ricuarpson & Co., 342, Strand, London, W.C. 8567 


O CONSULTING ENGINEERS.—Electrival Engineer re- 
quires engagement in office of a consulting engineer; works 

and central station experience; age 23.—8,687, Etrcrrican 
Review, 22, Paternoster Row. 


RAVELLER AND CANVASSER.—Advertiser, who has for 
upwards of 8 years represented a leading firm of electric 
light and fittings engineers in London, is open to an engayen e1t ; 
silary and commission—Address, 8,686, ELEecrricat Review, 
22, Paternoster Row. sens 


MPROVER, Electrician (22), wants situation in works or 
lighting station ; two years’ technica’, three years’ yeneral 
experience, small sralary.—8,676, Etzcrrican Review Office, 22, 
Paternoster Row. 8076 


Wt: Lectureship in electrical engineering, with charge 
of laboratory work and instrument making, by an ex- 
perienced electrical engineer (A.[nst.E.E.) Full technological 
certificate, first honours, City and Guilds «f London Institute and 
medallist, seven years’ experience in erection of lighting andl 
power transmission plants and designing. Two years’ succes-ful 
teaching. Moderate salary.—8,648, Execrrican Review, 22, 
Paterncster Row. 


ECHANICAL ENGINEER eeek: engagement with good 
IN fi m of electrical engineers a3 Outside Foreman or Superin- 
tendent. Experience with the building, «rection, and :unning of 
high-speed steam, gas and oil engines, ¢ yoamos, and electric cars. 
just finished an engagement with electric railway. Ne objections 
to go abroad.—8 665, Review, 22, Paternoster Row. 


LLURGIST (24) requires re-engagement. 

Has managed electro-metailu gical works; excellent analyti- 
cal chemist and electrician.—‘ Execrrica, Review, 
22, Paternoster Row. sect 


ENGINEER (24) seeks employment at a cen- 
tral station, with a con:ulting engineer or contractor, or 
charge of an installation. Advertiser has had 6 years’ central 
station, outdvor and workshop experience.—‘‘ VoLens,” 29, 
Humden Guerney Street, Edgware Road, W. 8626 


| gem ICAL and Mechanical Engineer ; 9 years’ experience, 
thoroughly practical, good commercial experi. nce, derires a 

change. No objection to going aboad.—Box 8,623, ELecrricaL 

Review, 22, Paternoster Row. 


W ORKING ELECTRICIAN wants 1e-engagement ; 15 years’ 
experience.— Address, “ Exvxecraician,” 8, Ada Road, 
Camberwell. 86,1 


ETROLEUM OIL ENGINES.—Wanted a traveller on com- 
mission to sell petroleum oil engines; best and cheapest 
motors for electric light.—Apply Britannia ENGINE AND ‘100L 
Facrory, Colchester. £652 


ARTICLES FOR SALE AND WANTED, &c. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELectricaL Review Office, applications for names and 
dd of the Advertisers will be entirely disregarded. 


SITUATIONS WANTED. 


Where Advertisments are to be answered to a given number, letter, or 
nom de plume at the ExecrricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


ENGINEER, with capi‘al, desires situation 
in sound firm, with view to partnership. 11 years’ experi- 
ence,—No. 8,685, ELEctR1caL Revisw, 22, Paternoster Row. 8685 


ANTED TO PURCHASE.—Electric Light Installation.— 
Gas Engine, Dynamo and Celle, together or separate, 
— 9 to 14 H.P, nom. by Crossley or Tangye, must be in 
order and cheap.—Apply to 8,675, Extzcrricat Review Office, 
22, Paternoster Row. 


[Continued on next Page.] 
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AS ENGINES AND DYNAMOS :— 
1 20-H.P. Crossley, in working order. 
1 12-H.P. Crossley guaranteed. 
2 9-H.P. Crossley tube. 
7-H.P. Crossley. 
6-H.P. Crossley tube. 
-H P. Crossley. 
-H P. Crossley tube. 
H.P. Crossley. 
5-man-power Crossley. 
domestic Crossley. 
, Also 20 dynamos of different sizes. 
All to be seen at Tusz Company, 100c, Queen Victoria Street, 
London, E.C. ano 


OLD ESTABLISHED ELECTRICAL ENGINEERING BUSINESS 
FOR SALE. 


: oe SUBSCRIBER is prepared to dispose of, as a Going Con- 

cern, in whole or in part, the BUSINESS of ELECTRICAL 
ENGINEERS, WINDOW BLIND MANUFACTURERS, DELL- 
HANGERS, GAS FITTERS, &c., carried on under the firm 
of D. and G. Graham, at 134 to 140, DOUGLAS STREET, 
GLASGOW, and of WHOLESALE and FURNISHING 
IRONMONGERS at 201, BYARS ROAD, there together with 
the whole STOCK-IN-TRADE, PLANT, MACHINERY, and 
BOOK DEBTS. The Business was established upwards of 
50 years 20, and an extensive and valuable connection has 
been formed. 

An Inventory and Valuation of the Stock, Plant, and 
Machinery has been prepared, and may be seen on applica- 
tion to the Subscriber, who will grant orders to view the Works. 


JOHN M. MACLEOD, C.A. 
101, St. Vincent St., Glasgow. 8671 


3 
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WILLIAM RICKARD, 


DERBY. 


ELECTRICAL WIRES 


INSULATED wiTH SILK, Inp1A-RUBBER, 
Gurta-Prrcna, &c., &c. 


FLEXIBLE CORDS xa SPECIALITY. 


THE VORTEX TURBINE. 


+4 This class of Turbine has been 
| 


supplied for electrical p es 
to the Duke of Northumberland, 
the Duke of Argyle, the Duke of 
Montrose, Lord Armstrong, Lord 
Windsor, Lord Abinger, and 
many others. 


Pamphlets, L£stimates on 
GILBERT GILKES & C0., LTD., 


EFENDAL. 


Sole Makers of Murray’s Patent Turbine Governor. 6665 


page Dynamo by Mather & Platt, 100 volts, 300 ampéres, 
nearly new, can be seen working, price £120. — 8,669, 
Exxgcrricat Review Office, 22, Paternoster Row. 5669 


O CENTRAL STATION +NGINEERS AND OTHERS.— 
Special Bargain.—Two “ No 8 Brush” Dynamos, each to light 

55 10-ampére arc lamps in series, also one spare armature, all in 
perfect order, £130 the lot.—Further particulars of Gzo. Piacort 
AND Co., 110, Cannon Street, London, E.C. anes 


HIP LIGHTING PLANT FOR DISPOSAL, 110 volts, 145 
ampéres, 300 revs., consisting of compound open-fronted 
Plenty engine and Crompton dynamo, delivered to any part of 
England for £380.—Apply Russett & Co, 11, Queen Victoria 
Street, E.C. 


INDICATORS, polished cases, gold lettered 
glass fronts, pendulum from 1s. 6d. per hole, mechanical 
from ls. 11d. We are the largest manufacturers of indicators in 
the trade; our indicators are used in some of the pinciple 
Government buildings. List free—Forp-Luorp & Co, Electrical 
Works, 95, High Street, and at Wharf, Southampton, and 
Camden Town, London. 86.8 


ANTED, Edison lamp tops and scrap platinum.—Epry anp 
Co., 256, Ferndale Road, Brixton. 8483 


ARTNER Wanted, with about £1,000, wholesale manufactur- 
ing business, good income and capital well secured.—8,678, 
Review Office, 22, Paternoster Row. 8678 


wer ER Wanted, with £3,000, to replace one retiring from 
electrical manufacturing bueiness in London.—Particulars, 

by previous appointment, of H. ALapasrer, 22, Paternoster Row, 

London. 8331 


A DVERTISER would like to hear of a gentleman who would 
. join him in starting a small manufacturing electric 
business, principally motors, small capital required. — 8,672, 
ELxEctricaL Review Office, 22, Paternoster Row. 8672 
Ws. good business man, with knowledge of shipping 
trade preferred, with £2,000 capital, to take the place of 
@ partner deceased, in a well established engineering business. — 
Address “ East,” ExxecrricaL Review Office, 22, Paternoster 
e F653 


Row 

ger French House wishes to represent good English firm 
for appliances or instruments of any kind (not lamps). Will 

be in London shortly.— James, 143, Rue Saint Antoine, Paris. 


| ter UM, in any torm and quantity, eg at highest 


prices by Dzusy & Co., 44, Clerkenwell Road, London. ¢522 


“DRACTICAL ELECTRIC LIGHT FITTING,” by F. C. 
Third edition, 8vo, 275 pages, 224 illustrations, 
—Post free, 5s., of the author, Firnside, Bousfield Road, Nunhead. 
London, E. pam 
CCUMULATOR CHARGING.—C. H. Cathcart & Co., having 
large surplus power and special facilities for this purpose, 
are prepared to charge cells of all sizes promptly and cheaply. 
terms for contracts. Note the address, 4, Dorset Buildings, 
isbury Square, E.C. 7365 
it. S by Correspondence in Electric Light and Power 
Engineering. Separate courses for elementary and ad- 
vanced nape. od “ENGINEER,” 81, St. Dunstan’s Road, 
on, W. 
Electrical and Physical 


Hammersmith, Lon 8655 
él Instruments. 


HATTON GARDEN, E.C. 
Catalogues Free. 8285 


MANUFACTURERS OF 


ROPE AND BELT DRIVING 


A 


PULLEYS, SHAFTING, FRICTION CLUTCHES. 


OUICK DELIVERY. LOW PRICES. 


Send for Illustrated Book of Useful Rules for Transmission of Power 
by Wheels, Ropes, Shafts and Belts, Free, Two Stamps. 


J. BAGSHAW & SONS, Ltd., 
Millwrights and PZronfounders, 
BATLEY, 

ALSO STRUCTURAL IRONWORK OF ALL KINDS. 742 


130 OUR ARC LAMPS 


Have been ordered by the 


CORPORATION OF BRIGHTON 


For their Street Lighting as 


BEATING all other COMPETITORS on the SCORE of ECONOMY. 


SHARP & KENT, 


ENGINEERS & ELECTRICIANS, 
34, VICTORIA 8T., WESTMINSTER. 


Teleph ones: Lonpon, 3,125 


Telegrams: “ MsGavoit, Lonpon.” 
LiveRpoob, 5,805. 


Maaavout, LiveRPooL.” 
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WATER SUPPLIES. 


ARTESIAN AND “ABYSSINIAN” 
TUBE WELLS. 


Large Supplies are being obtained in London and elsewhere 
by these systems. 


For Particulars and Estimates apply to— 


LE GRAND & SUTCLIFF, 


HYDRAULIC ENGINEERS, 
Contractors to H.M. Government. 


MAGDALA WORKS, 125, BUNHILL ROW, LONDON, E.C. 


STEEL SHEATHED 
FLEXIBLE HOSES. 


SPHINCTER GRIP ARMOURED HOSES. 
“L & C” PATENT ARMOURED HOSES. 
Speciality for Engineers :— 


“SPHINX SPECIAL STEAM” HOSE! 


TO LEADING Rattways FoR Steam 


om SEND FOR “RECENT ADDITIONS” LIST. 


PLEASE ADDRESS :— 
The Secretary, 
SPHINCTER WORKS, Emerson Street, S.E. 
A. HAMILTON CHURCH, Secretary. 


82.2 


8410 


ARMATURE 
STAMPINGS 


TRANSFORMER 
STAMPINGS. 


AND FREE 
FROM BURRS. 


Telegrams — “GQUTTING, DERBY.’ 


STAMPINGS TO ANY SPECIFICATION. 
WRITE STATING REQUIREMENTS. 


PORGINGS FOR MAGNETS, 


For all Types of Dynamos and Motors, any size, weight or shape. 
In the Rough or Finished. 


Finished Forgings at Low Prices 
aspecialty. Soundnessand 
finish guaranteed. 


THE MAGNET FORGE, 


London Office: 88, BISHOPSGATE ST. WITHIN, LONDON, . a 
Telegraphic Address :— Permeable, London.’ 


SPECIAL FACILITIES FOR CARRYING OUT URGENT WORK. 


Metal Workers. 


Repoussée and 
High Class 
Chased Work, dc. 


The Waltham Electrical 


Engineering Co., 
CHAPEL PLACE WORKS, GT. CHAPEL ST., WESTMINSTER 


(Back of St. James’ Park Station). 
Telegrams: “Switchboard, London.’ 


8168 


BRITISH 


ELECTRICAL MACHINERY FOR 


LIGHTING, TRACTION, POWER TRANSMISSION, 


And all other 


MACHINERY MANUFACTURED BY 


HBAD 
38, Parliament Street, 
WESTMINSTER, S.W. 
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~BOROUGH OF ST. HELENS. 


so ELECTRIC LIGHTING COMMITTEE of the Corpora- 
tion of St. Helens are a to receive Tenders for the 
supply and erection of the following plant :— 
EcT1IoN A.—Boiler Plant.— Including boilers and 
fittings, forced draught apparatus, feed pumps, &c. 

Szctron B.—Engine House Plant.—Including steam alterna- 
tors, oil filter, fittings, &c., steam, exhaust, feed, blow-2ff, and 
sundry pipes, valves, and water tank, &c. 

Szction C.—Main switchboard and instruments. 

Szcrion D.—Underground Work.—Including cables, junction 
boxes, culverts, and trenching. 

E.—Transformers and fittings. 

Section F.—Meters. 

Section G.—Overhead crane. 

Tenderers are at liberty to tender for any section or sections, or 
for the whole of the sections, but not for part of a section. 

The ground plan of plant, plan of streets, &c., and specification, 
with terms and conditions of tender and contract, may be obtained 
at the offices of Mr. Robert Hammond, the Consuiting Engineer to 
the Corporation, Ormond House, Great Trinity Lane, London, 
E.C., on and after June 11th, on payment of £2 2s., which sum 
will be returned on receipt of a bond fide Tender. 

Tenders (sealed and marked “Tender for Electric Lighting ”’) 
must be addressed to me, at the Town Hall, St. Helens, and be 
delivered on or before Tuzspay, the 2np Juty. 

+ The Comwittee do not bind themselves to accept the lowest or 


any Tender. 
W. J. JEEVES, Town Clerk. 
Town Hall, St. Helens, 
June 6th, 1895. 8615 


BRISTOL LUNATIC ASYLUM, FISHPONDS. 


Ts COMMITTEE OF VISITORS are prepared to receive 

Tenders for supplying and fixing the necessary wires, lamp, 
4c, for lighting the above building by electricity. 

~~ and particulars can be obtained upon application 
to Mr. BR. Wrtuycomse, Clerk of Works, and plans may be in- 
spected at the Asylum. 

Tenders to be delivered on or before July 15th, addressed to the 
Committee of Viitors, and endorsed “Tender for Electric 
Lighting.” 

‘The lowest or any other tender not necessarily accepted. —_agx 


COUNTY BOROUGH OF PORTSMOUTH. 


ONTRACT No. 1.—For Conduits and India-Rubber Covered 
Electric Mains. 

Contract No. 14.—For “ Compound ” Co vered Electric Mains. 

The Corporation of Port:mouth inyite Tenders for the supply 
and erection of Conduits and India-Rubber Covered Electric 
Mains, and for the supply and erection of, “Compound” Covered 
High-Tension Electric Mains. 

Copies: f the Specification may be obtained from me at the 
Town Hall, Portsmouth, on and after Monday, the Ist prox , on 
payment of Two Guineas for each Specification, which will be 
refunded on return of the same accompanied by a bond fide Tender. 

Further information can be vbtained from the Engineers, 
Mersrs. Kincaid, Waller & Manville, 29, Great George Street, 
Westminster, London. 

Sealed Tenders rust be sent to me at the Town Hall, Ports- 
mouth, endorsed ‘‘ India-Rubber Covered Electric Mains, and 
‘Compound’ Covered Electric Mains,” as the case may be, not 
later than 6 p m. of the 10th prox. 

The Corporation do not bind themselves to accept the lowe.t or 


any Tender. ALEXANDER HOLLARD, 
Town Hall, Portsmouth, Town Clerk. 
June 27th, 1895. con 


THE ELECTRIC AND GENERAL INVESTMENT 
COMPANY, LIMITED. 


OTICE IS HEREBY GIVEN that the Transfer Books 

and Register of Members of the Company will be Closed 

from the 19th June to the 2ad July, 1895, both days inclusive, for 
the purpose of preparing the dividend warrants. 


By 
1 & 2, Gt. Winchester Streer, J. CECIL BULL, — 
London, E.C. Secretary. 
June 13th, 1895. 8639 


THE GiTY OF LONDON ELECTRIC LIGHTING COMPANY, 


LIMITED. 


, Five Per Cent. Redeemable Debenture Stock. 


OTICE IS HEREBY GIVEN that the Tran:fer Books of the 
Debenture Stock of this Company will be closed from the 
24th to the 30th inst., both days inclusive, for the purpo:e ef 


preparing the Interest Warrants. 
By Order, 
J. CECIL BULL, 
1 & 2, Great Winchester Street, Manager and Secretary. 
London, E.C., June 19th, 1895. 8666 


AIT [22] THE REVIEW SUPPLEMERT. [June 28, 1895. 
Offictal Notices, DEWSBURY PIONEERS’ INDUSTRIAL 


CO-OPERATIVE SOOIETY, Ltd. 
ELECTRIC LIGHTING. 


HE COMMITTEE of the above fociety invite Tenders for 
the Wiring their Premises. 

Copies of - pecitications may be obtained from the Borough 
Electrical Engiveer, Electricity Offices, Bradford Road, on pay- 
ment of 10s. 6d., which will be refunded on return of same, 
accompanied by a bond fide Tender. 

Plans may be seen at the office of the Borough Electrical 
Engineer, Bradford Road, from whom any further information can 
be obtained. 

Sealed Tenders must be sent to the undersigned, endorsed 
“ Electric Lighting,” not later than Juny 8th, NEXT. 

The lowest or any Tender not necessarily accepted. 


By Order, 


J. B. MITCHELL, 


Electricity Offices, 
Borough Electrical Engineer. 


Bradford Read, 
June 22nd, 1895. 


COUNTY COUNCIL OF LANARK. 


District of the Middle Ward. 


TO ELECTRIC ENGINEERS. 


DISTRICT COMMITTEE invite Tenders for the electric 
lighting of the New Hospital being erected near Mother- 
well. Copy of Specifications and Plans may be seen in the office 
of Mr. Alexander Cullen, Architect, Motherwell. 
Sealed Tenders, marked “Tender for Electric Light,” to be 
lodged with the |Subscriber on or before Ist Juty next: The 
District Committee do not bind themselves to accept the lowest or 


any Tender. 
J. F. MACKENZIE, District Clerk. 


County Buildings, Hamilton, 
Jume 12th, 1895, 


PATENTS, DESIGNS and TRADE MARKS ACTS, 


1883 to 1888. 


OTICE IS HEREBY GIVEN that Artcro MALianant, 
of Udine, in the Kingdom of Italy, has applied for leave to 
amend the specification filed in pursuance of the application for 
Letters Patent, No. 15,129, of 1894, for ‘‘ An improved process for 
evacuating incandescent lamp bulbs.” - 
Particulars of the proposed amendments were set forth in the 
Illustrated Oficial Journal (Patents) issued on June 19th, 1895. 
Any person or persons may give notice of opposition to the 
amendment (on Form G) at the Patent Office, 25, Sonthampton 
Buildings, London, W.C., within one calender month from the 


dat? of the said journal.. 
(Signed) H. READER LACK. 
Comptroller-General. 


PATENTS, DESIGNS and TRADE MARKS ACTS, 


1883 to 1888. 


OTICE IS HEREBY GIVEN that Vittiroy Corney 
Dovus.eEpay, of 37, Walbrock, London, bas applied for leave 
t> amend the Specification of the Letters Patent, No. 6,780, of 
1893, for “ Improvements in secondary batteries.” , 
Particulars of the proposed amendment were set forth in the 
Illustrated Oficial Journal (Patents) issued on the 19th June, 1895. 
Any person or persons may give notice «f opposition to the 
amendment (on Form G) at the Patent Office, 25, Southawptoa 
Buildiogs, London, W.c., within one calendar month from the 


L 
date of the said journal H. READER LACK, 
Comptroller-General. 


(Signed) 
& Son, 

77, Chancery Lane, London, W.C. . 

Patent Agents. 8679 


THE CHEAPEST UNDERGROUND CONDUIT. 
DOULTON’S 


PATENT 


STONEWARE CONDUIT 


FOR UNDERGROUND INSULATED CABLES. 
OYER 


* 140,000 YARDS 


Full Particulars on Applicaiion to— 


DOULTON & 60., 


Depots LIVERPOOL, MANCHESTER, BIRMINGHAYW, PARIS. 
3; Smethwick; St. H Lancs. 


| 
| 
| 
a 
“Ways” on this System 
NOW LAID OR ON 0 
; 
a 
| 
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THE ZURICH LAMP 


(Managing Director, ©. STEARN), 


47, VICTORIA ST., WESTMINSTER, — S.W. 


Economy in 
Electric 
Lighting. 


WE ARE PREPARED TO SUPPLY 
THE FOLLOWING NEW TYPES 
OF LAMPS FOR THE COMING 
SEASON :— 


STEARN’S 


From 200 to 230 volts, which are especially suited for extensions of lighting area by 
stations employing the 3-wire system. Hither o the attempts made to construct lamps 
of a high voltage have rot been attended with much commercial succe:s on account 
of the great length and extreme thinness of the filaments necessary; and even when 
constructed it has generally been found necessary to limit the candle-power to a minimum 
of 16, and to fasten the filaments by a loop of platinum at the lower end, to prevent 
their touching the glass, when used out of the perpendicular position; but with our 
Special Carbons the small units of light of 8 and 10 candles can now be supplied of 
about the same efficiency and durability at 200—230 volts as at the usual voltage of 100. 


50-volt 14 to 2 C.P, 50-volt 14 C.P., 100—110-volt 3 C.P. 

Total consumption, per lamp, 6 to 7 watts, with Special Globe and Claw, &c. Total consumption per lamp, 11 to 12 wattr. 
The Miniature Lamps may be had with or without the special frosted glass g'’obe. 
These Lamps are specially suited for use in bedrooms, passages, or drawing rooms, 

or wherever a soft diffused light is required. 

An equal area can thus be more uniformly lighted with 5 lamps of 100-Volt 3-C.P. 

type (especially when furnished with the frosted globes) than by a single lamp of 16-C.P., 

while the consumption of energy is rather less. 877 


> 
‘ 
200-volt 8 C.P. Lamp. 
7 
STEARN’S MINIATURE 
LAMPS 
> 
df 
~ d 
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Geo. P. WALL, MacneTo works, Sheffield. 


STEEL anv STEEL WIRE: Specialities in Material for the Watch, Clock, and Instrumental Trades. 
MAGNET STEEL of wery Superior Quality. 


FINISHED MAGNETS of the Highest Practical Efficiency. Very powerful. 


SWEDISH IRON absolutely pure for electrical purposes. 


Tool Steel: BRIGHT COLD ROLLED STEEL of all gauges. 
BINDING WIRE polished and plated. 
MUSIC. WIRE for fittings or springs, polished and plated. 
TEMPBRED STHELS BLVED BRIGHT OR BRONZE. 


Helical Springs for TELEGRAPH and CLOCK-WORK. Spiral and Flat Springs to all Patterns and 
. Shapes, and numerous other Specialities. _ 


Manufacturer of 
ELECTROLIERS, BRACKETS, 
AND BRONZE FITTINGS. 


vA 


EXIBL 


THE CHEAPEST AND MOST EFFICIENT DRY BATTERY |" a 
YET PRODUCED. 4 


E.M.F. Current 

DRY BATTERY.) 
Write for Prices and Particulars to the 5 


ELECTRIC NOVELTY SYNDICATE, LTD., |» 


Works :—162-3, BERMONDSEY. STREET, 8.E. 823 


OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 


Polishing Lathes and Materials, Lead-Lined Yats, and Complete |; 
Outfits of all sizes for Electro-Silver Plating, Nickelling, 
Gilding, Brassing, Coppering, &c. 


Aluminium in 8h Rod, &c., kept in Stock. Dynamos and |f= 
lant on kino. 


PRICES OF DYNAMOS FROM 4&6. 
Send for Catalogue and Testimonials. 


CARL OPPERMANN, 
LANSARD & CO, 


Press and Press Cool Wlakers, 


ALL TOOLS, FRENCH OR OPEN, MADE ON THE PREMISES, eo. . OS 
sizes of Pash Springs in German Silver always in sock. 
Washer, Bell Springs, Brass Bands, 75-76, HIGH HOLBORN, W.C. 


Bronze Founder by Special Appointment to the King of Sweden. 


TANNERS, CURRIERS, FELLMONGERS, 


ELECTRIC LIGHT 


GLOVE AND GAITER LEATHER 
QS DRESSERS, LEATHER AND CASING IN 
BUCKETS NN“? WOOL MERCHANTS. = Y BEST AMERICAN 
AND HOSE. \ WHITEWOOD. 
Manufacturers 


12 FIRST-CLASS 
MEDALS AWARDED. 


Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 


OSEPH SMITH & CO., 
Thornton Road Saw Mills, 
Bradford, Yorks. 


Any quantity sent anywhere, carriage paid, on receipt of order. 
Write for Price List and Samples. 8428 


J 


HARD. “DELAWARE -HARD FIBRE Co, - FL 
ASKLONG LANE LONDON.EC: - L 
] 
Lloor—Upposiie Inns of Court Hotel. 8529 
Le 4 GZ Y 
4 | 
a 
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WILLANS 


SIMPLE. COMPOUND. OR TRIPLE EXPANSION 


VALVE 
CONDENSING OR NON-CONDENSING. 


STANDARD PATTERNS UP TO 1.200 I.H.P. 


HIGH SPEED. 


ALL 


“EXTREME ECONOMY STEAM. 


(A consumption of less than 13 Ibs. om I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of 80 I.H.P. a consumption of less than 144 lbs. can be guaranteed with 160 lbs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALI SPACE OCCUPIED and corresponding reduction in first cost of buildings. 


SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 


Over 110,000 H.P. in use or on order. 


WILLANS & ROBINSON, LTD. 


-PHGENIX DYNAMO MANUFACTURING CO., 


ELECTRICAL ENGINEERS, 
HUBERT STREET, LEEDS ROAD WORKS, BRADFORD. 


POLYPHASE MOTORS & GENERATORS, COMMUTATORLESS MOTORS, ALTERNATORS, TRANSFORMERS & DYNAMOS. 


Rectifiers for Alternating Currents, Electric Traction and Colliery Electric Plants. 
CHEAPEST and BEST DESIGNED ELECTRICAL MACHINERY in the MARKET. 
Telegraph Address; “‘DYNAMO, BRADFORD.” TELEPHONE No. 952. 

R. KENNEDY'S DOUBLE CIRCUIT DYNAMOS-—Two Circuits from one Commutator and one Armature. 8570 


D.P. BATTERY CO., 


66, VICTORIA STREET, 


WESTMINSTER, LONDON, 8.W. 


Telegrams: “ AcoumuLaTor, Lonpon.” Telephone 3,071. OLD CHARLTON. 


i 
4 
= 
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WESTERN ELECTRIC CO. 


MANUFACTURERS OF 


TELEPHONES. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. 1 


STATION 


Improve your Load Factors by introducirg CROMPTON MOTORS 
to the notice of your Consumers. 


KILOWATTS 
12.000 


“di 
A 
wy ZI 
// 


10000 


A, UY Yj 


TIME 6™7 6 9 10 t@2 2@ 3 4 Gam? 8 9 10 2 4 5S 6pm 
NEW DESIGNS with self-oiling bearings requiring NO ATTENTION. 
MODERATE SPEED, NO HEATING OR SPARKING, 


AND ABOVE ALL 


HIGH EFFICIENCY. 


4 H.P. size now ready for delivery from stock, 1OO—110 volts or 200—220 volts, 1,200—1,400 revs. 
4, 4, l and 2 H.P. sizes ready shortly. 


APPLY FOR FULL PRICE LISTS AND INFORMATION TO 


CROMPTON & CO., LTD., Mansion House Buildings, London, and Arc Works, Chelmsford. 


BRROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 
Electrical Engineers and Manufacturers of all kinds of Electrical Testing and Telegraph Instruments. 


MAKERS OF 


AYRTON & MATHER’S ELECTROSTATIC GRAVITY VOLTMETERS 


(As described in the “ELECTRICAL REVIEW,” Jume 9th, 1898). 


Souk Maxers of AYRTON & MATHER’S REFLECTING YOLTMETER — 


(TO 400 VOLTS) 


Sous Maxers or MENGARINI'S REGISTERING YOLTMETER 


(As used by the London County Council, City of London Electric Light Oo. London Electric Supply Oo., &¢.) 
Highest Award Paris Exhibition, 1889.—Only Grand Prize to any English Electrical Exhibit. se 


_ | 
wood | | GRUMPTON MOTORS 
| 
| 


$8, 


LENS FOR 


THR ELECTRICAL REVIEW: xix 


ED 


FOR N IGHT NAVIGATION. 


Gives either Single Beam or Bifurcated Beam with central dark- space as by 


Suez Canal Company's present regulations. . 


LENS ONLY INSTEAD TWO, 


AS 


Change from Single to Bifurcated Beam or vice-versa 
-instaptaneous. 


: FRONT OF PROJECTOR NOT OPENED WHEN CHANGING. 


» APPROVED and PASSED BY THE ‘SUEZ CANAL AUTHORITIES, and ALREADY FITTED 10 SEVERAL VESSELS, 


PATERSON COOPER, 


DALSTON, LONDON. 


. NOTE, —asll machine tools made by us can be supplied specially arranged 
for direct electric driving. 


GREENWOOD & BATLEY, Ltp., avsion works, LEEDs. 


London mice :—16, Great George Street, Westminster, 


TELEPHONE No. 11,662. Telegraphic Address —" ALCHEMIST, LONDON.” 


EPSTEIN ACCUMULATORS, 


FAR SURPASS ALL OTHER TYPES IN ~ 


Mechanical Strength, Electrical Efficiency, 


Lasting Powers and Ease of Management, 


AND HAVE BEEN ADOPTED WITH GREAT SUCCESS IN 


- CENTRAL STATIONS AND PRIVATE INSTALLATIONS 


. THROUGHOUT THE COUNTRY. 


THE EPSTEIN ELECTRIC ACCUMULATOR CO., Ltd., 


215, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 


| 

 Armington-Sims High Speed Engines ow | 
| FRIKART CORLISS VALVE ENGINES oF 


= 


MAINS, 


== 
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RTO 


LONDON. 
Metropolitan Electric Supply Co. (after nearly 5 years’ experience),  ~ 


City of London Co. {after over 3 years’ experience) : 
WORKING WITH PERFECTLY SATISFACTORY RESULTS. 


GLASGOW. 


Corporation (after over 2 years’ experience) : 
THERE IS NOT ONE INSTANCE IN WHICH THEY HAVE PAILED. 


MANCHESTER, 


Corporation (after nearly 2 years’ experience) : oe 
ORE IN WHICH THEY HAVE FAILED. . 


DUNDEE. 
«Coxporation (after over years’ 
NEVER HAD THE SLIGHTEST TROUBLE. 


DUBLIN. 


Corporation (after over 2 years’ experience) : 
. NO FAULT WHATEVER HAS OCCURRED ON ANY CABLE. 


(After over 2 years’ experience) ; 
NO FAULT, AND GABLE QUITE SATISFACTORY. 


BLACKPOOL. 


FAILURE OF THE CABLES. 


OXFORD. 


(der neatly 8 years’ experience): 
as GOOD AS THE DAY THEY WERE PUT DOWN. “NO TROUBLE o 
WHATEVER FROM THEM. 


WOKING. 


(Alter over 8 years’ experience) :~ 
" OOMPLETE SATISFACTION; NO SIGNS OF DEPRECIATION. 


NEWCASTLE & DISTRICT ELECTRIC LIGHT CO. 


(After over 5 years’ experience) : : 
QUITE AS GOOD TO ALL APPEARANCE AS THE DAY WHEN THEY 
WERE LAID UNDERGROUND. 


Special Cables can be Tested up to 20,000 Volts. 
THE 


WORKS COMPANY, LIMITED, ie 
106, CANHOM ST.. EC. .- 
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